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Iodine  green,  preparation  of,  55 
Irish  method  of  linen  bleaching,  301 
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Niiion's  pentagraphs,  43,  167,  283 
Nusseyand  L«ichman,  pressing  woollen 
fiibrics,  45,  io3 
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Scarlet  on  wool,  66 

I,  ,,        from  lac  dye,  331 

Schlamberger,  printing  machines,  391 
Schotield,  ior  finishing,  too 
Schiilzenberger  on  Turkey  red,  197 

„  and  Lalande's  vat,  3;5 

„  „         proccssfor 

printing  indigo.  Si 
Scouring  and  dydng,  David's  patou, 


391 
Scouring  greasy  wool,  Sounieval's  pnt- 

Scouring   fibres,  Quiroga'Barda'l  pot- 
ent, 293 
Scouring  woollen,  etc..  Smith's  paCoii, 


|B^^^^^ 

^H                 INDEX. 

PWwn.  391 

Tentcring  apparatus,  Heilmann's  pat- 

l^udcteinsmg. 2S9 

ent,  294 

da  in  wool  scouring,  243 

Thao,  French,  for  thickener,  153 

dounng  for  ihreads,  Polcl'i 

Thomas,  for  finishing  light  tissues,  I08 

% 

Thomjison  from  Sargent,  washing  wool. 

IE,  Smiih's  paicul.  101 

44,168 
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Whitthread,  pigments  289 
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cleansing,  Ford's  patent,  278 

and  disacidifying,  Le- 

clerq's  patent,  108 
from  burrs,    Sirtaine's 
patent,  168 
dry  cleaning,  of  Delamere's  patent, 

170 
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Joly's  patent,  293 
Delamare's  patent,  293 
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and  drying,  Warriner's 

patent,  107 

Way  and  Jones'  patent, 

108 

Sargent's  patent,  169 

unspun,  dyeing  of,  22 

Woollen  finishing,  Robinson's  patent,  1 70 
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I,  Colours  from  Naphthylantine  upon  Cotton, 


[We  extract  the  following  particulars  upon  the  naphthylamine 
colours  from  an  excellent  study  upon  the  subject,  by  M.  F.  Rhem, 
which  has  been  published  in  the  Bulletin  of  the  Industrial  Society  of 
Rouen.*] 

The  method  at  present  employed  for  obtaining  these  colours 
is  founded  upon  the  process  of  Roussin,  and  consists  in  placing 
in  a  cast-iron  vessel  6  parts  of  hydrochloric  acid  and  i  part  of 
nitronaphthaline,  and  then  adding  as  much  granulated  tin  as 
is  required  to  make  it  appear  above  the  surface  of  the  liquid 
mixture;  the  vessel  not  being  more  than  half  full  is  heated  in 
a  water  bath,  and  the  nitronaphthaline  speedily  disappears. 
The  liquid  is  now  drawn  off  and  mixed  with  half  its  volume 
of  water;  when  the  whole  becomes  nearly  solid,  owing  to  the 
crystallization  of  the  hydrochlorate  of  naphthylamine,  the 
crystals  are  pressed,  redissolved  in  boiling  water,  and  the  tin 
which  is  in  solution  removed  by  the  addition  of  a  suitable 
quantity  of  sulphuret  of  sodium.  The  precipitate  carries  down 
with  it  a  quantity  of  tarry  matter.  After  filtration  the  solution 
is  left  to  crystallize,  and  yields  tolerably  pure  crystals  of  the 
hydrochlorate  which  are  pressed  and  dried.  This  salt  distilled 
with  caustic  lime  yields  the  base  napthylamine,  which  appears 
in  white  needle-like  crystals  of  a  silky  touch ;  it  soon  becomes 
coloured  when  exposed  to  the  air,  acquiring  a  purplish  or 
rather  wine-red  hue.     It  has  a  powerfully  disagreeable  odour 

*Vol.  iv.,  p.  29. 
B 


THE  TEXTILE  COLOUR/ST. 

which  is  very  persistent.  It  melts  at  122°  F.  and  boils  at 
about  570°,  distilling  without  decomposition.  It  is  nearly 
insoluble  in  water,  but  very  soluble  in  alcohol,  ether,  and  ani- 
line. Kept  from  the  air  and  tight  it  remains  permanent  and 
unchanged  for  years.  When  acted  upon  by  oxidizing  agents, 
such  as  perchloridc  of  iron,  nitrate  of  silver,  the  chlorides  of 
gold  and  platinum,  or  the  bichloride  of  mercury,  this  base  and 
its  salts  give  a  blue  substance  called  naphthameine.  Heated 
with  nitrate  of  mercury,  or  chloride  of  tin,  it  yields  red  colours. 

For  a  long  time  past  it  has  been  sought  to  employ  the 
naplithyl amine  colours  in  dyeing  and  printing,  but  the  results 
have  either  been  negative  or  not  sufficiently  promising.  A 
great  difficulty  in  this  matter  is  its  powerful  and  disagreeable 
smell,  which  infects  the  hand  and  clothes  of  those  who  work 
upon  it  with  such  persistence  that  much  washing  and  a  con- 
siderable time  is  required  to  get  rid  of  it. 

The  colours  which  have  been  obtained  up  to  the  present 
time  have  been  deficient  in  depth  and  brightness,  but  there 
are  some  of  them  which  have  been  applied  with  tolerable- 
success.  They  are  neutral  shades,  greys  of  an  agreeable  tone 
and  perfectly  even  in  hue.  Their  chief  value  is  in  their  fast- 
ness and  resistance;  neither  acids,  alkalies,  air,  nor  light,  cause 
any  appreciable  change  in  them.  Acted  upon  strongly  by 
chlorine  they  are  reduced,  and  acquire  a  more  yellow  tone. 
They  are  the  fastest  colours  known,  and  from  this  merit  alone 
they  will  sooner  or  later  find  their  proper  place  and  employ- 
ment by  those  manufacturers  who  are  not  afraid  of  a  bad  smell 
in  their  operations,  for  it  appears  that  this  defect  is  less  ob- 
served when  working  upon  the  lai^e  scale  than  in  small  trials. 

The  method  of  application  is  easy  and  cheap,  and  the 
colours  can  be  easily  combined,  and  submit  to  the  methods 
necessary  in  certain  classes  of  colours,  such  as  aniline  blacks^ 
chrome  orange,  iron  buffs,  indigo  blues,  steam  blues,  and  in 
general  with  all  steam  colours. 

The  naphthylamine  colours  can  be  obtained  by  steaming, 
especially  the  lighter  shades,  and  also  by  fixing  in  soda,  lime, 
and  chrome,  just  as  may  be  required  by  associated  colours; 
the  shades  certainly  change  by  different  treatments,  but  they 
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are  always  delicate  and  pleasant.  The  common  dunging 
operation  for  madder  colours  gives  very  good  results  with 
these  colours. 

An  inconvenience  attending  these  colours  in  printing  is  that 
of  obtaining  a  good  white  with  dark  shades;  the  doctor  does 
not  completely  clean  the  colour  from  the  roller,  and  the  trace 
which  is  communicated  to  the  cloth,  developes  and  fixes  be- 
yond the  clearing  power  of  chlorine  or  soap. 

Naphthylamine  is  preferably  applied  with  the  muriate  of 
iron,  as  the  shades  are  brighter  and  more  regular  than  with 
any  other  mixture,  but  this  colour  does  not  keep  well,  and 
there  is  some  irregularity  from  this  cause.  The  naphthyla- 
mine can  be  advantageously  mixed  with  different  quantities 
of  aniline  salt,  or  with  aniline  grey  or  black,  the  yellowest 
shades  can  by  this  mixture  be  modified  into  all  hues  of  grey. 

The  ageing  of  naphthylamine  colours  requires  great  care, 
and  is  best  accomplished  by  first  giving  a  few  hours  in  a 
warm  and  quite  dry  place,  and  afterwards  one  or  two  days  in 
an  ordinary  ageing  room. 

The  following  formulae  were  employed  by  M.  Rhem,  in 
making  colours  for  printing : — 

Fancy  Shade.  Yellowish. 

1  gallon  water. 
1]^  lb.  starch. 

J^-lb.  naphthylamine. 
2}^  oz.  chlorate  of  potash. 
ij4  oz.  salammoniac. 

J^  lb.  acetic  acid. 

2  oz.  hydrochloric  acid. 

%  lb.  protomuriate  of  iron,  at  75°  Tw. 
Reduce  for  paler  shades  with  starch  paste. 

A  greyer  shade  can  be  obtained  from  the  same  composition 
by  substituting  nitric  acid  for  the  hydrochloric. 

Naphthylamuie  Grey. 

3  parts  of  the  above  colour. 
I         „       starch  paste. 
I        „      aniline  grey. 
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Staroh  Paste. 

I  gallon  of  water. 
1%  lb.  starch. 
J4  lb.  acetic  acid. 
I J^  oz.  olive  oil 

Aniline  Grey. 

I J4  gallon  tragacanth  gum  water. 
6  oz.  salammoniac 
6  oz.  chlorate  of  potash. 
^  oz.  muriate  of  aniline. 

5  oz.  nitrate  of  copper  at  84°. 

6  oz.  hydrochloric  acid. 

M.  F.  Rhem  has  added  three  illustrations  of  colours  printed 
upon  calico  according  to  the  above  receipts.  We  are  afraid  it 
may  be  said  that  the  shades  have  nothing  but  their  fastness 
to  recommend  them,  the  colours  are  not  full  or  saturated, 
neither  soft  nor  bright,  and  the  whites  as  M.  Rhem  led  us  to 
anticipate  are  very  inferior.  Small  patches  pasted  in  books 
seldom  do  justice  to  the  colours  shewn,  and  it  is  hardly  fair  to 
draw  conclusions  from  them,  but  in  this  paper  it  is  admitted 
that  the  experiments  are  only  at  the  beginning.  Attention 
may  be  here  drawn  to  the  following  paper  which  is  upon  the 
same  body. 


2,    Chocolate  Colours  fro^n  Naphthylamine, 


This  paper  is  abstracted  from  a  lengthy  communication  of 
M.  F.  Lamy  to  the  Industrial  Society  of  Mulhouse,  which  is 
inserted  in  the  same  Bulletin  as  the  last  paper.  The  results 
obtained  by  M.  Lamy,  as  illustrated  by  the  printed  specimens 
inserted  in  the  original,  are  of  a  much  higher  character  than 
those  shewn  by  M.  Rhem.  The  chocolate  in  one  of  the 
patches  is  pure,  rich,  and  deep,  and  the  white  perfect ;  in  the 
other  samples  where  the  chocolate  is  printed  in  combination 


NAPTHYLAMINE  CHOCOLATE,  5 

with  chrome  orange  in  one  case  and  aniline  black  in  the 
other,  it  does  not  appear  quite  so  rich  as  in  the  single-coloured 
illustration,  but  still  is  so  good  as  to  lead  to  the  hope  that 
something  valuable  to  the  calico  printer  will  yet  come  out  of 
naphthylamine.  We  give  those  parts  of  M.  Lamy's  paper 
which  have  the  most  interest 

After  stating  that  he  had  made  some  use  of  the  naphthyl- 
amine colours  for  the  last  few  years,  there  was  one  upon 
which  he  particularly  directed  his  attention,  and  which  was 
worked  by  him  in  1869  at  Besselievres,  it  is  the  brown  or 
chocolate  colour. 

While  repeating  the  experiments  upon  the  action  of  oxidiz- 
ing agents  upon  naphthylamine  and  its  salts,  he  observed  that 
when  a  hot  and  strong  solution  of  salt  of  naphthylamine  was 
mixed  with  a  concentrated  solution  of  bichromate  of  potash 
containing  hydrofluosilicic  acid,  a  strong  effervesence  was 
produced  and  a  dark  brown  precipitate  formed,  which,  when 
treated  with  ammonia  or  chloride  of  soda  gave  a  pretty  lively 
chestnut  colour,  which,  however,  lost  its  brightness  by  drying. 
The  method  of  the  preparation  was  as  follows  : — 

In  3  decilitres  of  water  dissolve 
50  grammes  hydrochlorate  of  naphthylamine. 
Then  add  by  little  and  little  the  following  mixture  : — 
I  decilitre  of  boiling  water. 
50  grammes  bichromate  of  potash. 
50  grammes  hydrofluosilicic  acid  at  20®  B. 

The  precipitate  formed  is  insoluble  in  water,  nitric  acid, 
ammonia,  and  alcohol ;  it  is  slightly  soluble  in  acetic  acid. 

It  was  then  attempted  to  produce  this  brown  precipitate 
directly  upon  cloth,  and  M.  Lamy  eventually  succeeded.  In 
fact,  if  calico  be  steeped  in  an  alcoholic  solution  of  naphthyl- 
amine, dried,  and  then  passed  into  a  mixture  of  bichromate 
and  hydrofluosilicic  acid,  the  brown  colour  is  at  once  fixed 
upon  the  cloth ;  if  it  be  then  washed  in  a  calcareous  water  a 
shade  of  brown,  varying  in  intensity  with  the  concentration  of 
the  naphthylamine  solution,  is  obtained.  In  this  state  it  is 
deficient  in  brilliancy.  By  submitting  it  to  the  action  of 
ammonia  and  chloride  of  soda  it  is  brought  to  a  chocolate 
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shade  of  some  brightness,  but  which  communicates  a  rough, 
unpleasant  touch  to  the  cloth. 

If  the  salts,  and  not  pure  naphthylamine  be  employed,  as 
for  example  the  hydrochlorate  or  the  nitrate,  the  result  is 
much  better.  Chocolate  and  puce  shades  are  obtained 
tolerably  bright,  and  resembling  a  garancine  chocolate,  dyed 
with  addition  of  yellow  wood.  From  this  experiment  to  the 
application  by  printing  was  only  a  step. 

By  thickening  a  sufficiently  strong  solution  of  salt  of 
naphthylamine  with  starch,  adding  chlorate  of  potash,  passing 
in  bichromate  and  acid,  and  lastly  in  chloride  of  soda,  the 
colour  is  obtained.  Another  method  consists  in  passing  the 
cloth  into  a  hot  and  strong  chrome  liquor,  but  it  was  found 
not  practicable  on  the  large  scale  on  account  of  the  liquor 
becoming  too  dirty,  and  the  colour  did  not  possess  the  same 
brightness  as  that  obtained  by  passing  in  bichromate  and  acid 
in  the  cold. 

The  most  suitable  thickenings  are  starch  and  tragacanth; 
the  gum  thickenings  give  only  a  reduced  Havana  or  cigar 
shade.  The  hydrochlorate  of  naphthylamine  does  not  give  so 
good  a  colour  as  the  preparation  about  to  be  described,  which 
is,  in  fact,  a  solution  of  the  nitrate  of  naphthylamine  in  acetic 
acid.  The  hydrochlorate  is  also  more  difficult  to  print,  on 
account  of  its  sparing  solubility  in  the  cold,  it  soon  crystallizes, 
sticks  in  the  engraving,  and  spoils  the  whites. 

The  naphthylamine  should  be  as  pure  as  possible,  if  it 
contains  naphthaline  it  gives  dull  colours;  some  specimens 
contain  5  per  cent,  of  this  matter. 

The  author  has  for  several  years  proceeded  as  follows: — 
I5j4  lb.  of  naphthylamine  are  melted  at  120°  F.  in  an 
enamelled  iron  vessel,  and  mixed  with  13^  lb.  of  nitric  acid 
at  T^"*  Tw.  and  an  equal  weight  of  water,  the  whole  gently 
heated  to  boiling.  This  heating  requires  care  and  attention. 
If  the  fire  is  too  strong  a  violent  effervescence  takes  place 
and  the  whole  may  boil  over;  the  mass  may  even  take  fire  and 
be  entirely  destroyed.  It  is  boiled  for  forty  minutes  and  then 
poured  into  shallow,  glazed  earthenware  vessels  to  cool. 

The  product  should  weigh  about  34  lb.,  it  is  crystalline, 
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grey  coloured  outside,  and  dark  brown  in  Uic  interior;  it  can 
be  prepared  beforehand  in  quantity,  as  it  is  not  injured  by 
time  if  kept  in  closed  vessels. 

To  make  the  colour,  take  12.)^  lb.  of  the  nitrate  of 
naphthylamine  and  dissolve  it  in  about  a  gallon  of  acetic  acid 
at  1 1"  Tw.,  and  mix  the  liquid  with  4  gallons  of  warm  starch 
paste  at  Ij-J  lb.  per  gallon,  and  then  add  11  oz.  chlorate  of 
potash  dissolved  in  J^  gallon  of  boiling  water. 

A  reducing  paste  for  this  colour  is  made  by  adding  6  oz.  of 
chlorate  of  potash  dissolved  in  3  pints  of  hot  water  to  2  gallons 
of  warm  starch  paste. 

If  a  small  quantity  of  hydrofluosilicic  acid  be  added  to  the 
colour  before  it  is  printed  a  very  dark  chocolate  can  be  ob- 
tained, but  it  must  be  used  in  small  quantities.  The  colour 
after  printing  is  hung  tiventy-four  hours  in  a  warm,  moist  age- 
ing room,  where  the  temperature  should  mark  about  75°  F,  on 
the  dry  bulb  thermometer,  and  72"  F.  on  the  wet  bulb. 
Though  the  whites  look  all  right  from  the  machine  they 
acquire  a  pink  hue  in  the  ageing,  which  is  derived  from 
naphthylamine  communicated  by  the  plain  parts  of  the  rollers, 
owing  to  the  salts  crystallizing  in  contact  with  the  cold  metal 
and  the  crjstals  being  pressed  by  the  doctor  beyond  the 
engraved  parts.  It  is  not  unusual  to  find  white  crystals  of 
naphthylamine  under  the  doctor,  and  then  the  whites  arc 
found  to  be  much  stained.  This  inconvenience  was  obviated 
by  warming  the  roller  with  hot  water  before  commencing  to 
print ;  and  it  is  also  desirable  to  keep  the  colour  warm  during 
printing. 

After  ageing,  the  pieces  are  chromed  in  a  box  with  rollers, 
using  at  the  rate  of  60  lb.  bichromate  and  45  lb.  hydrochloric 
acid  at  34°  Tw.  for  100  gallons  of  water,  or  instead  of  the 
hydrochloric  acid,  tlie  same  weight  of  hydrofluosilicic  acid 
may  be  employed.  After  washing,  they  are  then  passed 
for  twenty  minutes  in  chloride  or  hypochlorite  of  soda,  and 
afterwards  soaped  for  half  an  hour  at  140°  F,,  then  washed, 
dried,  and  chlored. 

The  chocolate  thus  obtained  is  very  good,  it  is  fast  to  boil- 
ing soap  and  to  acids,  it  gradually  loses  tone  when  exposed 
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to  the  air,  and  eventually  becomes  yellowish;  it  suffers  much 
in  beauty  by  finishing. 

This  colour  can  be  combined  with  other  fast  colours,  such 
as  aniline  black  or  lead  orange.  The  aniline  black  goes 
through  the  same  operations  as  the  chocolate  without  any 
modification. 

The  orange  is  fixed  by  adding  sulphate  of  soda  to  the  acid 
chrome  bath,  then  separately  chromed  and  raised  in  hot  lime, 
or  the  following  variation  may  be  used :  Pass  first  in  the  acid 
chrome,  wash  and  pass  cold  in  ammonia  water,  then  chrome 
and  raise  in  lime. 

This  chocolate  can  also  be  printed  with  madder  colours  for 
dyeing,  it  withstands  all  the  treatments  of  dunging,  dyeing, 
and  soaping,  and  seems  to  be  stronger  and  better  for  them. 
Not  much  is  said  of  this,  however,  as  no  results  have  yet  been 
obtained  on  a  large  scale. 

A  purple  can  also  be  obtained  from  naphthylamine,  and 
several  years  ago  some  pieces  were  printed  with  it,  but  although 
it  is  fast  to  boiling  soap  it  loses  much  of  its  brightness  by 
exposure  to  air,  and  it  was  given  up.  It  was  made  as  follows: 
In  4  gallons  of  starch  paste,  mix  up  20  oz.  of  hydrochlorate 
of  naphthylamine  dissolved  in  i  gallon  of  cold  water,  when 
required  for  use  add  3  lb.  of  violet  mordant  at  T^  Tw. ;  this 
mordant  is  composed  of  1 3  oz.  of  acetic  acid,  i  y^  oz.  of  ani- 
line purple  in  crystals,  and  2  lb.  of  crystallized  chloride  of 
copper.  After  printing,  the  cloth  was  aged  as  for  aniline 
blacks,  and  then  it  was  only  necessary  to  pass  in  an  alkaline 
liquor  to  obtain  a  brilliant  purple. 

M.  Lamy  gives  the  following  receipts  for  obtaining  grey  and 
drab  shades  from  naphthylamine  alone,  or  in  conjunction  with 
aniline. 

No.  1. 

2  gallons  starch  paste. 

I  lb.  crystals  of  muriate  of  iron,  dissolved  in 
Yi  gallon  water, 
•j^  gallon  of  naphthylamine  chocolate. 
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No.  2. 

2  gallons  starch  paste. 

I  lb.  crystals  of  chloride  of  copper,  dissolved  in 
J^  gallon  water. 
^  gallon  of  naphthylamine  chocolate. 

No.  3. 

I  gallon  water. 

3  lb.  pale  British  green. 
5  oz.  chlorate  of  potash. 
3  oz.  salammoniac;  boil,  and  when  cool,  add 
2}i  oz.  hydrochlorate  of  aniline. 
13  oz.  naphthylamine  dissolved  in 
13  oz.  acetic  acid  at  10®  Tw. 
and  when  wanted  for  use 

6}i  oz.  crystallized  chloride  of  iron,  or,  instead, 
6}i  oz.  of  sulphide  of  copper  in  paste. 
Cotton  in  skeins  can  be  readily  dyed  with  naphthylamine 
by  following  the  same  process  as  for  printing.  The  only 
precautions  required  are  to  pass  the  cotton  from  the  naphthyl- 
amine bath  to  the  chrome  bath  without  drying,  then  wash 
and  repeat  the  passages  until  the  desired  shade  is  obtained. 
This  process  was  put  into  practice  some  time  ago,  but  the 
high  price  of  the  material  and  the  insupportable  smell  of  it 
caused  it  to  be  abandoned. 

M.  Lamy,  in  conclusion,  expresses  his  belief  that  with  a 
little  more  work  upon  this  substance  and  more  experience,  it 
will  eventually  be  found  a  valuable  colour  for  the  printer. 


J.     Upon  tJie  Formation  of  Aniline  Black.* 

BY  M.  ANTONY  GUYARD   (HUGO  TAMM). 


Aniline  Black,  from  the  time  of  its  discovery,  has  strongly 
attracted  the  attention  of  both  scientific  and  technical  men ; 

•  Read  at  the  Meeting  of  the  Industrial  Society  of  Rouen,  April  7th,   1876. 
Bulletin  of  the  Society,  iv.  p.  126. 
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for  this  fine  purplish  black,  as  it  may  be  called,  distinguished  by 
its  permanency,  richness,  method  of  production,  and  applii 
tion  upon  textiles  entirely  revolutionised  previous  ideas,  and 
opened  a  new  field  to  scientific  speculation  and  technological 
efforts.  It  was  only  after  numerous  and  remarkably  successful 
struggles  with  the  apparently  insurmountable  difficulties  which 
at  first  surrounded  it  that  it  has  taken  its  proper  place. 

On  the  one  hand,  practice  had  the  task  of  applying  on 
fabrics  a  substance  in  itself  destructive,  and  theory  had  to 
explain  the  attendant  phenomena  which  were  veiled  in  obscu- 
rity. It  appears,  however,  that  determined  efforts  are  invincible, 
for  nearly  at  the  same  time  the  scientific  and  practical  workers 
had  triumphed  over  their  difficulties,  and  finally  settled  the 
great  question  which  is  our  subject. 

I  will  not  here  attempt  the  history  of  aniline  black  which  is 
yet  fresh  in  the  memory  of  all.  I  shall  confine  myself  to  new- 
facts  which  are  little  known,  and  which  complete  and  clear  up 
its  history,  or  to  others  which  have  lately  placed  this  splendid 
colouring  matter  in  the  first  rank  of  tinctorial  matters. 
mean  vanadium  aniline  black. 

When  hot  and  very  concentrated  solutions  of  an  alkaline 
chlorate  and  muriate  of  aniline  are  mixed  together,  the  mix- 
ture commences  to  boil,  becomes  thick  and  swells  up,  and 
finally  projects  in  an  explosive  manner  torrents  of  thick  and 
suffocating  vapours  in  all  directions,  accompanied  by  large 
clouds  of  an  intensely  black,  but  light  and  porous  substance. 

This  black  matter  has  all  the  external  appearances  of  lamp 
black,  for  which  it  might  be  easily  mistaken,  but  when  it  is 
collected,  washed,  and  submitted  to  distillation,  it  yields  gases 
and  liquid  products,  among  the  latter,  aniline  with  all  its 
characteristic  properties  can  be  observed. 

This  product  is  therefore  not  lamp  black,  but  aniline  black. 
The  experiment  j  ust  described,  though  interesting  and  well  cal- 
culated to  give  an  audience  a  vivid  idea  of  a  volcano  in  action, 
does  not  seem  to  be  of  any  practical  application.  It  is  how- 
ever the  same  substance,  as  we  shall  immediately  see,  which 
colours  the  most  delicate  fibres  of  cotton  with  an  unchangeable 
and  indchble  black. 
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If  instead  of  taking  hot  and  neutral  liquids,  as  in  the  above 
experiment,  we  substitute  cold,  concentrated,  but  acid  fluids, 
we  shall  observe  in  a  few  instants  the  clear  liquid  begin  to 
darken,  and  then  become  thick,  at  the  same  time  evolving 
abundance  of  chlorine  and  chlorinated  products. 

When  the  reaction  is  accomplished,  the  mass  may  be  diluted 
with  water  and  boiled ;  the  characteristic  greenish  tint  of  the 
black  disappears,  it  becomes  more  dense,  and  we  have  the 
aniline  black,  which  being  collected  upon  a  filter,  washed, 
dried,  and  distilled,  behaves  precisely  as  the  product  of  the 
first  experiment;  it  yeilds  aniline  and  is  distinguished  by  its 
insolubility  in  acids,  alkalies,  and  alcohol,  and  by  its  indiffer- 
ence towards  chemical  reagents. 

If  fibres  or  cloth  had  been  put  into  the  mixture  while  the 
aniline  black  was  being  formed,  we  should  find  them  dyed  of 
a  good  black,  but  the  textile  matters  so  injured  and  weakened 
that  all  ideas  of  using  this  simple  process  for  dyeing  must  be 
given  up.     However,  it  is  clear  that  it  is  possible  thus  to  dye, 
but  it  is  not  apparent  how  the  process  can  be  made  practi- 
I    cable.     We  had  the  idea  of  diluting  the  liquids,  but  we  saw 
the  mixture  underwent  no  change,   no  aniline  black   was 
produced. 

These  two  experiments  shew  clearly  that  aniline  black  is 
the  result  of  the  action  of  the  products  of  the  destruction  of 
chloric  acid  upon  aniline,  for  if  we  analyze  the  phenomena  we 
find  we  have  at  first  acid  combined  with  aniline  and  a  base 
combined  with  chloric  acid,  and  afterwards  the  oxygen  of 
the  chloric  acid  fixed  upon  the  aniline  which  has  been  changed 
into  black,  and  the  chlorine  of  the  chloric  acid  in  great  part 
set  free. 

In  other  words,  aniline  black  is  the  product  of  tJte  incomplete 
combustion  of  anilvie  in  chloric  acid  in  tlie  midst  of  afliiid* 

The  phenomena  of  combustion  by  chloric  acid  in  the  midst 
of  water  are  not  new  in  chemistry.  Every  one  knows  the 
beautiful  experiment  made  by  placing  at  the  bottom  of  a 
glass  of  water  a  few  crystals  of  chlorate  of  potash  with  some 
fragments  of  phosphorus,  and  introducing  by  a  narrow  tube 
strong  sulphuric  acid  upon  the  chlorate.     Hyperchloric  acid  is 
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evolved,  and  the  phosphorus  bums  with  its  usual  brilliancy 
though  surrounded  with  water. 

The  phenomena  of  combustion  assume  very  varied  aspects 
according  to  the  nature  of  the  combustible  body;  thus,  if  pieces 
of  zinc  are  put  into  a  concentrated  solution  of  a  chlorate  and 
a  little  sulphuric  acid  added,  the  water  is  decomposed  by  the 
zinc,  and  the  nascent  hydrogen  liberated,  acts  with  such 
energy  upon  the  chloric  acid,  which  it  decomposes,  that  the 
liquor  boils  rapidly  without  any  trace  of  gas  being  formed. 
The  ebullition  can  be  maintained  for  hours  together,  and  only 
ceases  when  either  the  chlorate  or  the  zinc  is  destroyed. 
Under  favourable  circumstances  this  would  be  the  most 
pleasant  and  economical  method  of  warming  which  can  be 
conceived. 

If  this  experiment  be  varied  by  substituting  organic  mat- 
ters for  the  zinc  or  the  phosphorus,  such  as  starch,  extract  of 
logwood,  naphthylamine,  methylaniline,  toluidine,  or  aniline, 
the  products  of  the  oxidation  are  coloured  substances  of  a 
marked  tinctorial  power  which  might  be  introduced  in  dyeing 
or  printing. 

Starch  becomes  lemon-yellow,  but  has  no  dyeing  properties. 

Logwood  extract  yields  a  substance  which  dyes  silk  of  a  fine 
golden-yellow  colour,  possessing  great  brilliancy. 

Naphthylamiiie  gives  a  very  dark  purplish-brown  colour. 

Methylaniline  gives  a  dark  purple. 

Toluidine  yields  browns  or  bronzes  of  a  coppery  lustre, 
especially  upon  silk. 

Aiiiline  gives  aniline  black. 

If  we  could  contrive  the  decomposition  of  the  chloric  acid 
in  dilute  and  nearly  neutral  solutions,  we  might  expect  to 
bring  the  reactions  under  control  and  ascertain  what  took 
place.  We  tried  numerous  additions  to  dilute  solutions  with 
the  intention  of  bringing  about  the  decomposition  of  the 
chloric  acid ;  heat  gave  no  results ;  with  electricity  we  obtained 
some  black,  but  it  accumulated  at  the  poles  and  we  could  not 
make  any  use  of  this  method;  lastly,  we  introduced  chemical 
reagents,  which  may  be  divided  into  two  principal  classes,  the 
reducing  and  the  oxidizing. 
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With  reducing  agents  we  obtained  no  results,  either  they 
exercised  no  influence,  or  they  acted  too  strongly  by  absorb- 
ing all  the  products  of  the  decomposition  of  the  chloric  acid. 
The  ferrocyanide  of  potassium,  however,  gave  good  results 
with  the  assistance  of  heat  and  time. 

The  action  of  oxidizing  agents  was  too  energetic,  the  fluids 
became  thick  in  a  few  minutes,  and  when  we  examined  the 
blacks  thus  produced  we  found  they  were  not  what  we  were 
in  search  of,  but.  on  the  contrary,  organic  bases  soluble  in  acids 
witli  which  they  formed  dark  coloured  salts,  or  soluble  in  al- 
cohol which  they  coloured  strongly. 

We  then  introduced  metallic  salts  into  the  mixture,  which 
according  to  their  degree  of  oxidation  may  act  as  either  re- 
ducing or  oxidizing  agents,  and  which  in  contact  with  other 
reducing  or  oxidizing  mixtures  may  alternately  reduce  the 
one  or  oxidize  the  other,  and  we  now  arrive  at  the  point  so 
long  searched  for. 

Amongst  the  metallic  salts  the  most  remarkable  is  the 
chloride  of  vanadium.  One  part  of  this  salt  has  the  power  of 
transforming  i,ooo  parts  of  muriate  of  aniline  into  aniline 
black,  in  the  presence  of  alkaline  chlorates. 

This  powerful  action  of  vanadium  is  due  to  a  curious  pro- 
perty which  it  alone  possesses  in  so  marked  a  degree.  It 
absorbs  and  gives  up  o.xygen  with  equal  facility,  its  reducing 
power  being  nearly  equal  to  its  oxidizing  power.  It  is  a 
mineral  fermcyi  l. 

The  chemical  part  played  by  the  mycoderms  in  fermenta- 
tion is  well  known.  These  infusoria,  described  by  Pasteur, 
take  up  oxygen  from  the  air  and  transfer  it  to  the  sugar  or 
alcohol,  which  arc  thus  changed  into  alcohol  and  acetic  acid 
respectively.  Vanadium  may  be  said  to  be  the  mycodcrm  of 
aniline,  which  it  transfonns  into  aniline  black ;  but  in  this  case 
the  oxygen  is  not  obtained  from  the  atmosphere,  but  from  the 
chlorates  present.  In  a  scientific  point  of  view  the  pheno- 
menon is  identical  with  that  of  fermentation  or  slow  combus- 
tion in  the  mass  of  the  fluid,  and  in  the  special  case  we  are 
considering  the  products  of  the  fermentation  instead  of  being 
alcohol  and  carbonic  acid,  are  aniline  black  and  chlorine. 
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The  remarkable  power  of  vanadium,  as  I  have  said,  is  this : 
It  reduces  oxidized  bodies  and  becomes  oxidized,  it  oxidizes 
reducing  bodies  and  becomes  itself  reduced.  In  a  mixture  of 
muriate  of  aniline  and  an  alkaline  chlorate,  it  destroys  the 
chlorate,  itself  becoming  oxidized,  and  oxidizes  the  aniline 
while  it  is  itself  reduced.  This  is  so  exact  that  if  an  excess  of 
either  aniline  or  chlorate  be  present  in  the  liquors,  the  excess 
will  be  found  unaltered  after  the  deposition  of  the  aniline 
black.  It  should,  consequently,  be  observed  in  practice  that 
to  prevent  loss,  the  mixture  should  contain  exactly  two 
equivalents  of  muriate  of  aniline  to  one  equivalent  of  chlorate. 

Direct  experiments  made  separately  upon  chlorates  and 
muriate  of  aniline  do  not  leave  any  doubt  upon  the  explana- 
tion which  I  am  about  to  give.  The  vanadous  salts  decom- 
pose chlorates  with  evolution  of  chlorine  while  they  are 
transformed  into  vanadic  salts;  on  the  other  hand,  the  vanadic 
salts  or  the  vanadiates  are  instantly  reduced  to  the  state  of 
vanadous  salts  by  contact  with  muriate  of  aniline. 

With  very  dilute  fluids,  as  in  the  following  example,  the 
vanadium  produces  all  the  black  that  the  liquor  can  furnish, 
and  that  in  the  cold  and  with  great  rapidity. 

Water    looo  parts. 

Muriate  of  aniline     40     „ 

Alkaline  chlorate     15  to  20     „ 

The  scarcity  and  consequent  deamess  of  vanadium  is  the 
only  obstacle  to  its  immediate  application  in  dyeing  and 
printing;  apart  from  this  defect,  which  may  be  only  temporary, 

vanadium  is  the  best  material  for  producing  aniline  black. 

♦  ♦  «  ♦  « 

In  dyeing,  as  well  as  in  printing  with  vanadium  aniline 
black,  one  is  so  perfectly  master  of  all  the  operations,  and  can 
so  easily  vary  the  strength  of  the  dye  according  to  the  nature 
of  the  fibre,  that  this  reaction  of  vanadium  should  be  con- 
sidered as  the  final  expression  of  science  upon  the  method  of 
producing  this  colour. 

When  the  subject  has  been  studied  with  care  it  is  found 
that  nearly  all  which  is  written  by  different  authors  is  correct, 
and  that  aniline  black  can  be  produced  under  a  variety  of 
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laitions  and  under  very  different  circumstances.     Thus  the  j 
contradictory  assertions  that  aniline  black  can  be  made  with- 
out a  metal,  and  that  it  cannot  be  made  without  a  metal,  are  ' 
as  I  Iiave  shewn  equally  true,  only  they  are  related  to  facts 
which  are  not  of  equal  importance  in  practice.     It  may  be 
added  that  the  mixtures  proposed  by  different  authors  give 
excellent  results  when  vanadium  is  substituted  for  the  metal 
or  other  intermediary  proposed,  and  that  all  the  recommenda- 
tions made  for  the  choice  of  salts  and  in  the  preparation  and 
application  of  mixtures  find  their  place  when  applied  to  the   | 
vanadium  black.     To  give  an   example,   I   can  confirm  the 
opinion  expressed  that  the  richer  the  aniline  is  in  phenylaminc 
the  more  brilliant  and  beautiful  are  the  blacks  produced. 

In  theory,  aniline  black  being  the  product  of  the  destruction  j 
of  chlorate  of  aniline,  it  would  seem  that  there  is  little  to  say   ' 
upon  the  point,  and  that  all   mixtures  capable  of  forming 
chlorate  of  aniline  would  be  equally  good;  but  in  practice  it 
is  evidently  not  so,  and  1  hope  some  general  considerations 
upon  this  point  will  be  found  useful. 

There  are  found  in  commerce  three  kinds  of  muriate  of  I 
aniline,  the  acid,  the  neutral,  and  the, basic.  Experience  has 
shewn  that  the  acid  salts  are  to  be  avoided,  they  produce  the 
black  too  quickly  and  have  a  tendency  to  weaken  the  cloth, 
The  basic  salts  are  also  not  good  because  they  act  too  slowly 
and  not  regularly.  In  the  basic  salts  the  excess  of  aniline 
precipitates  the  oxide  of  vanadium,  which  becomes  irregularly 
distributed  throughout  the  mass  and  causes  the  formation  of 
the  black  to  be  confined  to  certain  points  only.  The  neutral 
salt  on  the  contrary  possesses  all  the  qualities  necessary  to  give  J 
the  best  results.* 

•The  chemical  conupillec  of  ihe  Rouen  Society  append  Ihe  fQllon-ing  note;^ 
The  erysialliieii  aniline  wits  of  commerce  generally  contain  an  excess  of  hj-dro- 
chloricacid  in  ihe  free  soite.  This  inconvenience  is  obviated  by  a  very  simple 
tnclhod  indicated  by  M.  G.  Wit;.  Tlie  starch  paste  to  be  employed  for  the  vana- 
dioeo  aniline  black  is  coloured  with  mclhylnnilinc  purple  (Paris  violet),  and  alter 
the  muriate  of  aniline  has  been  di.ssolved  in  the  paste  a  quantity  of  rectified  aniline 
oil  isailded  sufficient  to  colour  the  whole  of  a  reddish  -  violet  j  Uie  colouring  mailer 
scrvci  at  once  as  a  reagent  to  indicate  the  neulralily,  and  a  sighlening  for  the 
jirinter,  which  i&  necessary  on  account  uf  ihe  suppression  of  the  lulpburcl  of  copper. 
lis  manner  the  colour  keeps  well  and  gives  good  and  regular  resulti, 
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The  choice  of  the  chlorate  is  not  indifferent  The  chlorate 
of  potash;  which  is  the  most  stable,  is  also  the  best,  but  it  is 
not  very  soluble,  and  the  crystallization  which  takes  place  gives 
rise  to  inconveniences.  The  chlorates  of  ammonia,  lime,  and  in 
general  the  less  stable  chlorates  are  too  easily  decomposed. 
The  chlorate  of  soda,  which  is  at  once  very  soluble  and  very 
stable,  appears  to  be  the  preferable  salt,  and  recommended  by 
its  valuable  practical  properties. 

As  to  the  state  of  the  vanadium,  any  soluble  vanadous  or 
vanadic  salt,  or  a  soluble  vanadate  will  answer,  all  being 
equally  efficacious. 

All  the  salts  at  a  minimum  of  oxidation  of  those  metals 
which  possess  two  degrees  of  oxidation  have  a  greater  or  less 
power  of  decomposing  chlorates,  and  provided  that  they  do 
not  absorb  too  completely  the  products  of  the  decomposition 
of  the  chloric  acid,  aniline  black  is  formed.  Thus  the  salts  of 
iron  and  manganese,  but  especially,  as  I  have  observed,  those 
of  uranium,  molybdenum,  and  tungsten,  when  at  a  minimum 
of  oxidation,  and  the  well  known  copper  salts  give  excellent 
blacks. 

The  antimony  salts  at  the  minimum  of  oxidation  absorb  the 
whole  of  the  decomposition  products  of  the  chlorates,  and  are 
not  only  incapable  of  producing  the  black,  but  even  prevent 
its  formation  in  colours  containing  vanadium. 

It  is  easy  to  understand  that  in  conjunction  with  a  powerful 
agent  like  vanadium,  the  proportion  of  it  might  be  greatly 
diminished,  and  its  place  substituted  by  a  metal  which  could 
assist  in  the  action,  although  by  itself  acting  only  in  a  feeble 
manner.  Mr.  Pinkney  in  his  patent  availed  himself  of  this 
property,  and  claimed  salts  of  nickel  in  conjunction  with 
vanadium,  for  with  1/5000  of  vanadium,  the  nickel  salts  con- 
tribute strongly  to  the  production  of  the  black. 

The  chemical  properties  of  aniline  black  are  neither  nu- 
merous nor  remarkable.  It  is  no  doubt  produced  by  the 
condensation  of  phenylamine,  and  is  not  derived,  like  a  great 
number  of  the  aniline  colours,  from  the  condensation  of  aniline 
and  its  homologues. 
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With  phenylamine  we  obtain  only  emeraldine,  the  finest 
black  it  is  possible  to  produce,  while  with  the  commercial 
aniline  salts,  containing  60  or  70  per  cent,  of  aniline  to  40 
or  30  per  cent  of  toluidine  and  other  alkaloids,  we  may  always 
notice  the  simultaneous  production  of  mauveine,  violaniline, 
toluidine  bronze,  and  the  brown  colours  of  cumidine  and 
xylidine. 

The  character  of  emeraldine  is  that  of  being  insoluble  in 
the  more  powerful  acids  when  diluted,  while  the  accompanying 
coloured  matters  are  soluble.  From  a  practical  point  of  view 
this  is  not  important,  for  the  very  dark  colouring  matters 
spoken  of  soften  the  black  without  materially  injuring  its 
beauty;  it  is  even  possible  to  obtain  various  hues  by  adding 
at  pleasure  the  salts  of  methylaniline,  diphenylamine,  or 
naphthylamine,  or  other  alkaloids  yielding  very  dark  shades  by 
oxidation  through  chlorates. 

Emeraldine,  which  always  forms  the  basis  of  the  true  ani- 
line black,  shews  the  double  properties  of  a  weak  acid  and  a 
weak  alkali.  With  oxides  it  gives  dark  blue  salts,  or  with 
acids  dark  green  salts;  and  like  emeraldine  these  salts  resist 
the  action  of  chemical  agents.  Bichromate  of  potash  acts, 
however,  very  energetically  upon  it,  producing  mauveine  or 
an  analogous  compound,  this  action  is  made  use  of  to  correct 
the  greenish  tint  of  the  aniline  black. 

Emeraldine  has  the  curious  property  of  being  dissolved  and 
destroyed  by  the  yellow  sulphide  of  ammonium,  while  the 
colours  which  usually  accompany  it  are  not  so  influenced. 

This  important  reaction  combined  with  the  unequal  action 
of  acids  and  alcohol  upon  the  various  matters  constituting 
aniline  black,  enable  us  always  to  investigate  the  composition 
of  a  particular  colour. 

The  true  aniline  black  is  emeraldine,  dehydrated  either  by 
boiling  or  drying  at  a  temperature  between  95°  F.  and  212°  F. 
In  the  dehydrated  state  emeraldine  is  only  feebly  acted  upon 
by  the  yellow  sulphide  of  ammonium,  and  then  constitutes  the 
true  typical  aniline  black,  which  ought  to  always  be  the  basis 
of  the  general  aniline  blacks. 
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In  the  minutes  of  the  meeting  of  the  Chemical  Section  of 
the  Industrial  Society  of  Rouen,  25th  February,  1876,  the 
following  occurs : — 

Mr.  G.  Witz  exhibited  to  the  section  specimens  of  aniline 
black  from  vanadium.  He  stated  the  quantity  of  vanadium 
required  to  induce  the  rapid  formation  of  this  colour  was  so 
exceedingly  small,  that  there  was  a  real  practical  advantage 
in  replacing  the  sulphide  of  copper  paste  by  it.  At  the 
present  time,  and  notwithstanding  the  very  high  price  of 
vanadium  (about  three  times  the  price  of  gold  (!),  the  use  of 
such  minute  proportions  of  this  metal  shewed  a  saving  of  50 
per  cent,  of  the  value  of  the  sulphide  of  copper  as  used  in  the 
regular  aniline  black  for  printing. 

The  results,  practically  obtained  upon  a  good  number  of 
pieces,  are  superior  to  those  from  the  ordinary  process,  both 
for  beauty  and  intensity  of  colour,  as  well  as  for  the  facility 
with  which  they  are  obtained. 


Analysis  of  Aniline  Black, 

M.  R.  Nietzki  communicated  a  paper  to  the  Berlin  Chemical 
Society  upon  aniline  black,  which  is  printed  in  the  May 
number  of  the  ''Berichte  des  DeutscJten  Chemischeti  Gessells- 
c/iafty'  p.  616.,  from  which  we  abstract  the  following  account. 

The  aniline  employed  was  made  from  chemically  pure  crys- 
tallized benzol;  it  had  a  constant  boiling  point  at  182°  C, 
and  gave  no  fuchsine  reaction  when  treated  with  bichloride 
of  mercury.  The  materials  employed  to  produce  the 
black  were  20  grammes  chlorate  of  potash,  30  grammes 
sulphate  of  copper,  16  grammes  salammoniac,  40  grammes 
hydrochlorate  of  aniline,  and  500  c.c.  of  water;  these 
were  heated  to  about  60°  C.  The  liquid,  after  the  re- 
action, during  which  an  odour  of  chloropicrin  was  observed, 
changed  into  a  dark  green  mass.  When  a  purified  and 
recrystallized  aniline  salt  was  employed,  this  smell  of  chloro- 
picrin was  absent,  or  only  perceived  very  faintly,  and  it  was 
believed  to  be  due  to  a  trace  of  nitrobenzole  in  the  salt  An 
addition  of  hydrochloric  acid  hastens  the  reaction.  The  solid 
matter  was  treated  with  dilute  hydrochloric  acid,  then  dried, 
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ground  up,  and  again  treated  with  various  solvents ;  benzol, 
ether,  petroleum  spirit,  and  alcohol.  Afterwards  digested 
with  alcohol  containing  hydrochloric  acid,  which  removed  a 
considerable  quantity  of  a  brown  substance.  The  powder 
remaining  was  lustreless  and  dark  green  in  colour. 

According  to  Reineck  this  is  the  hydrochlorate  of  a  base 
which  he  has  called  "nigranilin.'' 

The  dark  green  powder  becomes  dark  violet  by  the  action 
of  alkalies,  and  the  so-named  base  upon  drying  forms  a  dark 
powder  with  a  metallic  lustre.  Heated  alone,  or  with  soda- 
lime,  it  yields  a  basic  distillate,  in  which  .the  smell  of  aniline 
can  be  observed. 

M.  Nietzki  found  that  both  the  hydrochlorate  aifd  the  base 
were  soluble  in  aniline,  and  he  purified  his  products  by  solu- 
tion and  precipitation  with  acid,  and  finally  obtained  but  i 
gramme  of  matter  from  1000  grammes  of  aniline. 

After  the  statements  in  the  last  paragraph  it  seems  to  us 
that  very  little  interest  attaches  to  the  results  of  the  analysis. 
An  aniline  black,  soluble  in  aniline,  and  of  which  only  i 
part  was  obtained  from  1000  parts  of  aniline,  can  hardly 
be  the  substance  which  dyers  and  printers  are  so  much 
interested  in. 

The  formula  of  the  hydrochlorate  deduced  from  several 
analysis  was  Q^  H^g  N3  HCl. 


4,     M.  Michel  de  Vinant  ofi  Dyeing,  Printing,  and  Bleaching* 


The  sub-acetate  of  lead  referred  to  is  made  by  taking 
6  gallons  of  water  and  dissolving  in  it  at  the  boil  22^  lb.  of 
acetate  of  lead  and  12^  lb.  of  litharge  in  fine  powder. 

Ponceau,  or  Poppy  Red,  on  Silk. — Use  cochineal  liquor  at 
4**  Tw.  To  5  lb.  cochineal  add  12  oz.  measure  of  the  tin 
solution  below,  and  dye.     Twenty-four   hours  are   required 

•Continued  from  vol.  i.,  p.  290. 
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to  get  the  colour.  After  dyeing,  leave  the  silk  covered  twelve 
hours  ;  then  wash  lightly,  brighten  with  lemon  juice,  and  dry. 
This  colour  is  weighted  with  white  sugar  dissolved  in  water ; 
coarser  shades  are  weighted  with  galls  before  dyeing.  Honey 
is  also  used  to  give  weight. 

The  solution  of  tin  is  made  from  4  lb.  muriatic  acid,  2  lb. 
nitric  acid,  and  3J^  oz.  of  tin  dissolved  gradually. 

Anot/ur  Method  for  Poppy  Red, — Prepare  the  silk  in  the 
stannate  of  soda  below,  pass  in  sulphuric  acid,  and  wash  well; 
then  give  the  alumina  mordant  below  at  8"*  Tw.,  thickened 
with  British  gum  at  i  lb.  per  gallon.  Dry  with  the  mordant 
and  hang  up  for  twenty-four  hours  at  least ;  wash  out  well  and 
dye  in  cochineal  ;  when  the  dye  is  well  up,  add  nitrate  of  tin 
and  brighten  to  shade  required.  By  this  method  as  good 
colour  can  be  obtained  as  by  the  other  and  at  less  cost  The 
British  gum  is  added  to  the  alumina  mordant  to  facilitate  the 
washing  off,  it  being  a  property  of  alumina  to  render  fibres 
more  or  less  waterproof. 

The  stannate  of  soda  for  the  above  is  made  from  7  lb.  of 
oxymuriate  of  tin  and  3  gallons  of  caustic  soda  at  35**  Tw.,  to 
which  mixture  is  added  i  lb.  of  oxalic  acid  dissolved  in  i 
gallon  of  water.     Reduce  to  4°  Tw.  and  use  cold. 

The  alumina  mordant  is  made  by  precipitating  i  lb.  of 
alum  dissolved  in  half  a  gallon  of  water,  by  i  lb.  of  crystals 
of  soda  dissolved  in  a  quart  of  water,  the  precipitate  collected 
on  a  filter  and  dissolved  in  i  quart  of  strong  acetic  acid. 

FucJisine  Red  on  Silk, — Acidify  the  water  with  tartaric 
acid  add  the  colouring  matter,  and  dye  cold  ;  give  a  brighten- 
ing after  dyeing  (with  tartaric  acid  }),  To  dye  a  violet  shade, 
first  give  a  bottom  with  Hoffmann's  violet  or  red  violet, 
according  to  the  shade  required,  and  finish  with  the  fuchsine. 
The  violet  and  the  fuchsine  might  be  dyed  up  together,  but 
the  result  is  not  so  good. 

To  obtain  a  yellowish  shade  approaching  to  scarlet,  dye  the 
silk  yellow  first. 

French  Blue  for  40  lb.  Silk. — Give  nine  ends  in  a  mixture 
of  60  gallons  water  heated  to  120°  or  130°  R;  9  lb.  of  nitrate 
of  iron  at  100°  to  130°  Tw.,  and  i  lb.  10  oz.  salt  of  tin  ;  wash 
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well  and  give  nine  ends  in  a  mixture  of  60  gallons  warm 
water,  2  lb.  prussiate  of  potash,  and  i  lb.  of  sulphuric  acid ; 
and  then,  without  washing,  give  nine  ends  in  the  first  bath; 
wash  out  well,  and  give  nine  more  ends  in  the  second  ;  then 
freshen  up  the  first  bath  with  2  lb.  of  nitrate  of  iron  at  60** 
Tw.  and  10  oz.  of  salt  of  tin,  give  nine  ends,  wash  well,  and 
give  nine  ends  in  the  prussiate  bath  freshened  up  with  1 2  oz. 
of  prussiate  and  i  lb.  of  sulphuric  acid,  wring  and  leave  in  a 
covered  mug  for  five  or  six  hours,  wash,  brighten,  and  dry  in 
the  air. 

Fancy  S/iades  on  Silk. — In  silk  dyeing,  as  in  cotton,  all  the 
colouring  matters  can  be  employed ;  and  for  darkening  or 
saddening,  mixtures  of  iron  salts  and  alum  with  extract  of 
indigo,  cochineal,  fustic,  &c. 

All  the  fancy  shades  can  be  made  by  mixtures  of  the 
various  aniline  colours,  but  unfortunately  they  are  very  loose. 
Some  dyers  use  them  with  the  addition  of  cochineal  and 
other  colouring  matters.  For  light  shades  it  is  best  to  use 
mixtures  of  extract  of  indigo,  fustic,  and  cochineal;  the 
colours  from  these  have  at  least  some  power  of  resisting  the 
the  action  of  air  and  light. 

These  colours  are  usually  dyed  cold,  and  the  silk  very 
rarely  mordanted  beforehand.  The  mordant  used  is  little 
more  than  an  acid,  and  is  mixed  with  the  colouring  matter  in 
the  dye  vessel.  To  weight  such  silks  honey  and  white  sugar 
are  employed. 

No  exact  proportions  can  be  prescribed  on  account  of  the 
dyer  having  to  match  a  certain  shade  given  to  him. 

Ammaniacat  CochineaL — For  5  lb.  of  silk  take  5  or  6  gallons 
of  water,  and  prepare  the  bath  with  i  ^  oz.  tartaric  or  ^^  oz. 
sulphuric  acid,  and  %  gallon  of  solution  of  ammoniacal 
cochineal  at  2^"*  to  3*"  Tw.  After  dyeing,  the  silk  may  be 
weighted  to  the  extent  of  10  or  15  per  cent,  by  adding 
dissolved  sugar  or  honey  to  the  dye  liquor. 

Sky  Blue  is  given  with  extract  of  indigo  acidulated  with 
sulphuric  acid,  and  light  yellow  with  picric  acid  in  a  bath 
also  acidulated  with  sulphuric  acid. 

Grey. — For  5  lb.  of  silk,  make  a  mixture  of  i  oz.  of  tartaric 


22  THE  TEXTILE  COLOURIST 

acid  or  other  acid  with  ^  gallon  of  ammoniacal  cochineal 
at  2^°  or  3^*  Tw.,  ^  oz.  of  extract  of  indigo,  and  about  J^  oz. 
of  picric  acid,  each  ingredient  being  separately  well  dissolved 
before  the  silk  is  entered.  Other  shades  of  grey  can  be  ob- 
tained by  changing  the  proportion.  Mr.  Vinant  remarks: — 
"Scientific  men  have  given  thousands  of  receipts  and  tried  to 
establish  some  fixed  proportions.  After  all  their  instructions 
it  is  found  out  that  there  is  nothing  fixed,  and  for  a  very  simple 
reason.  If  you  work  in  the  same  locality  where  they  have 
worked,  and  with  the  same  materials,  it  is  evident  you  will 
obtain  the  same  shades.  But  no  one  who  consults  a  book  is 
in  that  position.  It  is  therefore  only  in  connection  with 
common  colours  that  any  proportions  can  be  given  which  have 
a  claim  to  exactness.  For  light  and  fancy  shades  the  propor- 
tions given  can  only  be  approximative." 

"Even  in  printing,  notwithstanding  the  systematic  precision 
with  which  all  the  processes  are  carried  on,  there  is  found  at 
times  an  irregularity  which  is  very  puzzling  to  the  colourist 
In  order  to  give  you  an  idea : — I  was  once  at  Rouen  in  a  con- 
siderable printworks  where  the  colourist  had  been  eighteen 
years,  and  for  some  years  they  had  given  up  working  a  cer- 
tain style.  This  style  was  wanted  one  day  again,  but  the 
colourist   only   produced    it    in    a    very   imperfect   manner. 

M.  B ,  the  proprietor,  in  speaking  with  me  expressed  his 

astonishment,  telling  me  that  formerly  the  colourist,  M.  R — , 
had  done  this  style  very  well.  You  see  that  even  after  a 
colourist  has  been  eighteen  years  on  a  works  he  has  his 
difficulties."  There  is  a  good  deal  of  this  familiar  style 
throughout  M.  Vinant's  book. 

Dyeing  of  unspiin  wool, — This  dyeing  referring  chiefly  to 
aniline  colours,  we  give  an  abstract  of  the  author's  remarks 
upon  making  and  using  solutions  from  the  solid  colouring 
matters,  and  these  details  are  from  the  printed  instructions  of 
a  Lyons  house. 

Solution  of  aniline  colours, — The  alcohol  used  for  dissolving 
those  aniline  colours  not  soluble  in  water,  should  be  of  a  good 
quality,  strong,  and  quite  free  from  fusel  oil  or  amyl  alcohol, 
which  is  very  injurious  to  the  colours.     Alcohol  containing 
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r    Fusel  oil   is  known  by  its  peculiar  odour,  and  by  becoming 

■  milky  when  mixed  with  water. 

■  Methyline  or  wood  spirit  of  good  quality  can  also  be  used 
as  a  solvent;  acetic  acid  is  also  employed  in  mixture  with 
alcohol  or  wood  spirit,  it  should  be  free  from  sulphuric  acid. 

In  dissolving  aniline  colours  in  water,  the  water  should  be 
boiling,  and  the  powdered  colouring  matter  added  gradually 
as  fast  as  it  dissolves,  boiling  water  poured  on  a  mass  of  colour 
causes  it  to  become  lumpy  and  to  dissolve  badly;  if  naked 
fire  is  used  to  heat  the  vessel  of  water,  there  is  risk  of  melting 
and  injuring  the  colouring  matter. 

Dissolution  in  alcohol  is  best  made  in  a  close  vessel  heated 
by  steam,  but  any  narrow  necked   vessel  will  answer,  and  . 
evaporation  of  the  alcohol  can  be  prevented  by  fixing  a  glass 
tube  5  feet  long,  in  the  neck  by  means  of  a  cork ;  if  the  liquor 
rises  into  tliis  tube  the  heat  musE  be  withdrawn. 

Good  filtration  of  the  solutions  is  a  very  important  matter 
in  order  to  avoid  stains  in  dyeing;  the  filtering  material  may 
be  cither  felt  or  paper.  The  insoluble  matter  left  on  the  filter 
must  be  put  back  again  to  be  boiled  up;  in  the  case  of  blue 
colours  the  purest  part  is  the  last  to  dissolve,  any  considerable 
residue  on  the  filter  only  shews  that  there  has  not  been  enough 
of  alcohol  employed. 

The  alcoholic  solutions  keep  very  well,  but  as  there  is 
nearly  always  a  deposit  of  colouring  matter  in  the  vessels 
which  have  stood  for  some  time,  they  should  be  always 
warmed  up  by  placing  in  hot  water  before  using.  If  this  pre- 
caution is  neglected,  the  deposited  colour  floats  on  t!ie  sur- 
face of  the  dye  bath,  where  it  forms  a  greasy  or  tarry  spot 
which  will  give  a  stain  on  the  cloth. 

It  sometimes  happens  that  the  colouring  matters  in  tin 
boxes  are  exposed  to  considerable  warmth,  and  in  some  cases 
fuse  together  into  a  solid  mass,  and  in  others  form  a  pasty 
mass,  this  is  simply  an  effect  of  heat  and  does  not  injure  the 
colour.  To  dissolve  such  colours  properly,  they  should,  when 
cool  enough,  be  reduced  to  fine  powder, 

Fuchsitie  is  dissolved  directly   in  hot  water,  somewhat  less 
I  I  02.  of  crystals  to  a  gallon  of  water,  or  the  crystals  can 
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be  placed  on  a  filter  and  boiling  water  poured  upon  them.  A 
water  containing  lime  should  not  be  employed  for  fuchsine,  as 
it  makes  the  solution  difficult  and  liable  to  change.  Fuchsine 
should  only  be  dissolved  as  it  is  required. 

Tlie  soluble  blius  are  dissolved  in  boiling  water,  i  lb.  of  blue 
to  3  or  4  gallons  of  water,  filtered.  A  stock  of  this  solution 
may  be  prepared;  it  does  not  require  warming  up  before  using. 

The  Lyons  blue  is  dissolved  by  taking  at  the  rate  of  2j^ 
gallons  of  alcohol,  i  )^  oz.  of  sulphuric  acid,  and  i  lb.  of  the 
reddish  blue.  The  bhie  lumitre  or  T  blue,  requires  for  i  lb.  3 
to  3}4  gallons  of  alcohol,  and  about  2  oz.  of  sulphuric  acid, 
the  whole  is  boiled  for  half  an  hour. 

Red  violets  are  dissolved  in  the  proportion  of  I  lb.  in  ij^ 
gallons  of  alcohol,  and  -nr  gallon  of  acetic  acid,  boil  gently 
for  about  a  quarter  of  an  hour. 

Blue  violets  are  dissolved  at  the  rate  of  i  lb.  to  2^  gallons 
of  alcohol,  without  any  acetic  acid. 

Hoffmanns  bines  or  purples  are  dissolved  in  alcohol  alone, 
in  the  proportion  of  i  lb.  to  2  or  2  J^  gallons. 

Preparation  of  Wool  for  Dyeing. — Sulphured  wools  must  be 
treated  with  bran  water  or  very  weak  alkaline  water,  or  else 
the  sulphur  will  turn  fuchsine  colours  purplish,  and  make 
blues  and  purples  grey  and  flat. 

The  wool  must  be  quite  freed  from  grease  by  treatment 
with  soap  and  soda,  and  well  washing.  If  the  wools  are  very 
rich  some  tartar  may  be  added  to  the  dye,  otherwise  the 
dyeing  is  done  without  any  addition,  the  shade  being  pushed 
somewhat  high.  After  washing  the  goods  are  lightly  sulphured ; 
a  part  of  the  colour  is  thus  destroyed,  but  what  remains  is  very 
fast.  Fuchsine  colours  thus  dyed  stand  fulling  very  well,  but 
blues  and  violets  cannot  be  depended  upon. 

Mordanting, — All  sorts  of  woollen  goods  which  have  to  be 
fulled  after  dyeing  require  to  be  mordanted  by  the  following 
process,  in  order  to  prevent  loss  of  colour  and  stains. 

For  a  piece  of  say  65  yards,  weighing-  say  45  lb.,  dissolve, 
for  heavy  goods,  as  cloths,  velvets,  etc.,  9  lb.  purified  sulphate 
of  alumina,  SJ^  lb.  sulphuric  acid,  and  ^-^  lb.  tin  crystals,  in  a 
sufficient  quantity  of  water  brought  to  the  boiling  point,  and 
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keep  the  goods  in  fropi  fifteen  to  forty-five  minutes,  according 
to  their  nature,  and  the  degree  of  fulling  they  will  require, 
then  hang  them  up  to  cool.  For  light  stuffs,  flannels,  etc.,  one 
tialf  the  sulphate  of  alumina  and  tin  crystals  may  be  left  out, 
a.nd  for  loose  wool  the  tin  crystals  altogether  omitted.  The 
mordanting  liquor  is  cooled  down  and  used  afterwards  for 
dyeing.  As  before  said,  fuchsine  colours  do  not  require  this 
treatment,  which  is  only  for  blues  and  violets. 

Chromate  Black, — For  5olb.  wool  add  i  %  lb.  muriatic  acid 
to  a  sufficient  quantity  of  water,  heated  to  104°  F,  work  the 
wool  in  fifteen  or  twenty  minutes  and  take  out.  Run  away 
about  one-half  the  acid  liquor  and  add  40  measures  of  log- 
wood liquor,  made  by  boiling  40  lb.  of  logwood  for  every 
100  lb.  of  wool.  Enter  the  wool  again,  boil  one  hour,  take  out, 
drain,  and  leave  for  twelve  hours  covered  up;  then  pro- 
ceed to  the  raising,  made  by  taking  12  oz.  bichromate  of 
potash  and  i^  lb.  sulphate  copper  dissolved  in  cold  water, 
work  the  wool  cold  for  an  hour,  then  raise  to  the  boil  and 
work  for  two  hours,  and  finish  by  working  for  fifteen  or  twenty 
minutes  in  a  bath  made  by  dissolving  in  water  at  104°  F., 
I  ]4  oz.  sulphuric  acid,  4  oz.  tartar,  and  ^  oz.  turmeric ;  wash 
and  dry. 

The  finishing  treatment  may  also  be  made  in  a  liquor  con- 
taining 4  oz.  sulphuric  acid,  and  J^^  oz.  turmeric  without  the 
tartar. 

Anotlier  Black  for  Loose  Wool, — For  10  lb.  wool  take 

y2  lb.  sulphate  of  soda. 

I  oz.  alum. 
^  lb.  sulphate  of  iron. 
%  lb.  sulphate  of  copper. 

5  oz.  dry  extract  of  logwood. 

Dissolve  in  boiling  water,  enter  the  wool  and  boil  for  seventy- 
five  minutes,  then  rinse  and  finish  by  adding  2  to  3  oz.  of 
sulphuric  acid  to  the  bath,  or  as  much  as  is  required  to  turn 
the  logwood  to  a  yellowish  colour;  add  fustic  if  the  shade 
wanted  demands  it,  and  wash  well. 

Black  with  Tin  Mordant, — For  10  lb.  wool  dissolve  in 
boiling  water 
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Yz  lb.  sulphate  of  soda. 

I  oz.  alum. 
1 2  oz.  oxymuriate  of  tin. 
4  oz.  sulphate  of  iron. 
I  oz.  sulphate  of  copper. 
Boil  for  seventy-five  minutes,  lift,  drain  and  wash ;  dye  in  log- 
wood with  a  little  fustic  and  sulphate  of  soda,  and  wash. 

Fticlisine  or  Mdg<nita  on  WooL — It  is  quite  unnecessary  to 
mordant,  but  the  wool  must  be  free  from  grease.  The  dyeing 
is  commenced  cold,  and  the  heat  gradually  brought  up  to 
140°  F.,  and  must  not  go  higher  than  160"*  or  170°  F.  The 
wool  is  not  washed  after  dyeing. 

To  obtain  a  yellower  shade,  resembling  scarlet,  the  wool 
must  be  first  dyed  yellow  and  afterwards  dyed  with  the 
fuchsine. 

To  have  a  violet  or  crimson  shade  make  the  water  just  acid 
with  tartaric  acid  and  add  a  small  quantity  of  Hoffmann's 
purple. 

If  the  temperature  of  boiling  causes  the  colour  to  be  injured, 
let  the  liquor  cool  and  keep  the  wool  in  about  twenty  minutes, 
the  colour  will  then  come  up  right.  One  ounce  or  rather  less 
of  fuchsine  will  dye  10  lb.  of  wool. 

Lyons  Blue  on  WooL — The  wool  being  mordanted  (p.  24), 
and  the  mordanting  liquor  being  cooled  down  to  130*  or  140° 
F.,  the  colour  is  added  in  two  separate  portions,  and  the 
liquor  raised  to  the  boil  and  kept  so  about  an  hour  to  obtain 
a  good  and  fast  shade.  Half  an  hour  is  sufficient  for  loose 
wool  and  light  stuffs.     Wash  the  goods. 

Dark  Bine. — To  imitate  Prussian  blues  on  flannels,  cloth, 
and  velvet,  it  requires  about  i^  oz.  of  the  blue  ES.  to  10  lb. 
of  stuff.  To  obtain  a  dark  navy  blue,  when  the  aniline  blue 
has  been  quite  taken  up  by  the  cloth,  add  a  little  logwood 
liquor,  and  an  ounce  or  two  of  extract  of  indigo  to  the  liquor, 
and  keep  the  wool  in.  When  the  goods  are  to  be  severely  fulled 
after  dyeing,  it  is  necessary  to  use  the  blue  soluble  in  alcohol, 
in  other  cases  the  cheaper  blue,  soluble  in  water,  will  suffice. 

Nicholson's  Bine, — For  a  sky  blue,  upon  10  lb.  of  wool, 
about  J^  oz.  of  Nicholson's  blue,  and  the  same  quantity  of 
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l>orax  is  required;  after  dyeing,  raise  in  sulphuric  acid  and 

Anilifie  Purples. — Sometimes  the  purples,  and  especially 
^He  reddish  purples,  do  not  dye  up  even  colours,  because  the 
Colour  seems  decomposed  by  the  heat,  the  reddish  part  falling 
'^o  the  bottom  of  the  dye  vessel  and  thus  separated  from  the 
t>lue  part  To  avoid  this  inconvenience,  it  is  best  to  commence 
«^y  adding  about  12  oz.  of  common  salt  and  a  few  drops  of 
Ammonia  to  the  bath  for  every  pound  of  wool,  boil  for  half  an 
llour,  and  r^ular  results  will  be  obtained. 

Proceed  in  the  dyeing  as  for  the  Lyons  blue,  but  not  heat- 
ing so  strongly,  especially  for  the  redder  shades,  and  the  bath 
should  not  be  so  strongly  acidulated.  Heat  according  to  the 
shade  required,  acting  upon  the  knowledge  that  the  hotter  the 
bath  the  bluer  the  shade,  and  the  cooler  the  redder.  If  the 
shade  is  eventually  too  blue,  let  the  bath  cool,  and  keep  the 
goods  in  motion.  It  requires  ij^  to  i^  oz.  of  violet  for  10  lb. 
of  wool. 

Hoffmann's  Purple. — For  the  red  shades  same  dyeing  as  for 
fuchsine,  and  for  the  blue  shades  same  as  for  aniline  purples. 

[To  be  continued,'] 


5.     Critical  and  Historical  Notes  concerning  the  Production  of 
Adrianople  or  Turkey  Redj  and  the  Theory  of  this  Colour* 

BY  THEODORE  CHATEAU. 
Corresponding  Member  of  the  Industrial  Societies  of  Mulhouse  and  AmietiSy  etc.  etc. 


This  portion  of  M.  Chateau's  memoir  treats  of  the  oil  used  in 
Turkey  red  dyeing,  and  the  various  processes  of  preparing 
the  oil.  Not  all  the  fixed  oils,  whether  vegetable  or  animal, 
are  fitted  for  use  in  Turkey  reds.  Those  generally  employed 
are  the  olive  oils,  obtained  for  the  most  part  from  the  Levant, 
Italy,  or  Central  France.     They  are  known  under  the  name  of 

Abstracted  and  condensed  from  the  "Moniteur  Scientifique,"  vi.  (3),  p.  547. 
Continued  from  Vol.  i.^  p.  397*  Textile  Colour ist. 
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huiles  toiirnanteSy  or  emulsive  oils,  which  indicates  their 
property  of  being  miscible  with  weak  alkaline  solutions  pro- 
ducing a  milky  emulsion. 

The  emulsive  olive  oil  (we  shall  see  presently  that  it  is 
possible  to  make  all  kinds  of  oil  emulsive)  is  a  mixture  of 
various  low  qualities  of  olive  oil,  containing  mucilaginous 
matters,  and  which  dissolves  completely  in  an  alkaline  fluid  ; 
those  kinds  are  most  valuable  which  give  the  most  perfect 
emulsion,  in  which  the  fatty  matters  remain  longest  without 
separating  from  the  liquid. 

Pelouze  says  that  to  distinguish  an  emulsive  oil  from  an 
ordinary  burning  oil,  one  or  two  drops  may  be  let  fall  into  a 
test  glass  containing  a  solution  of  caustic  soda  at  2°  to  3**  Tw. 
The  emulsive  oil  becomes  opaque  while  the  other  remains 
transparent.  This  is  the  test,  he  says,  usually  applied  by  the 
dealers  in  these  oils,  and  they  judge  the  fitness  of  the  oil 
from  the  degree  of  opacity  of  the  oil  drops. 

M.  BoUey,  of  Zurich,  has  the  following  remarks  upon  this 
subject : — To  test  the  oil,  mix  20  grammes  of  it  with  ten 
times  its  volume  of  a  solution  of  potash  at  6"*  Tw. ;  several 
samples  of  oil  may  be  tried  at  the  same  time,  and  should  be 
compared  with  a  standard  sample  of  known  excellence.  The 
oil  is  mixed  up  with  the  potash  solution  ;  a  good  oil  forms  a 
dense  milky  fluid,  with  a  firm  and  persistent  froth.  Inferior 
qualities  give  a  light  fluid,  blueish  or  yellowish,  translucent, 
and  with  a  light  froth,  which  speedily  breaks  up.  The  tests 
are  left  at  rest  for  twenty-four  hours,  and  inspected  again. 
During  this  lapse  of  time  there  should  not  be  any  appearance 
of  large  oil  drops  upon  the  froth,  the  froth  should  not  have  a 
curdy  look,  and  below,  the  liquid  should  not  be  thin  or  blue- 
coloured,  all  of  which  are  signs  of  a  bad  quality  of  oil.  If  the 
froth  is  made  up  of  small  vesicles  which  remain  with 
persistence,  and  only  very  small  globules  of  oil  can  be 
perceived  upon  it,  and  if  all  the  liquid  is  white  and  dense, 
it  may  be  concluded  that  the  oil  is  of  good  quality.  Medium 
qualities,  of  course,  shew  characters  between  those  just 
indicated. 

The  oils  most  in  use  are  vegetable  fluid  oils.     In  Greece 
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and  Russia  fish  oils  are  used,  and  in  India  some  solid 
tabic  fats  are  employed.  Those  oils  which  are  most 
for  Turkey  red  dyeing  being  expensive,  efforts  have  been 
made  to  communicate  the  emulsive  property  to  lower  priced 
oils  by  various  means,  as  by  incorporating  yolk  of  egg  with 
them,  oxidizing  them  by  nitric  acid  or  alkaline  hypochlorites, 
or  by  additions  of  fatty  and  sulphated  fatty  acids. 

We  will  treat  the  methods  of  manufacturing  emulsive  oils 
in  their  chronological  order. 

Tersoz,  senior,  in  his  well-known  treatise,  gives  the  following 
process  for  making  an  artificial  emulsive  oil :  he  says  it  is  not 
diilicuit  to  make  an  oil  emulsive,  all  that  is  required  is  to  mix 
the  yolks  of  two  eggs  in  one  litre  of  oil  and  leave  it  to  itself; 
after  a  while  the  oil  thus  treated  produces  an  emulsion  when 
mixed  with  carbonates  of  either  potash  or  soda,  and  acquires 
all  tlie  properties  necessary.  Other  oils  than  oHvc  oil  can 
thus  be  employed. 

The  natural  emulsive  oil  is  always  thick,  and  has  a 
constant  acid  reaction,  with  a  rancid  taste  and  smell. 
According  to  Dr.  L.  Kaiser  it  was  prepared,  at  least  in 
Naples,  by  the  expression  of  fermented  olives  which  had 
been  kept  a  long  time,  and  consequently  had  become  rancid. 
About  the  year  1840  many  attempts  were  successfully  made 
at  Elberfeld  and  elsewhere  to  communicate  tlie  emulsive 
property  to  ordinary  olive  oil,  and  the  process  was  kept 
secret  for  many  years.  Towards  the  end  of  1846  Dr.  Kaiser 
bad  occasion  to  examine  many  samples  of  olive  oil,  emulsive 
and  ordinary,  and  at  the  same  time  to  endeavour  to  discover 
a  method  of  preparing  the  emulsive  oil.  A  scries  of  experi- 
ments led  tliis  chemist  to  the  following  results  : — 

( r.)  Perfectly  pure  and  non-emulsive  olive  oil  was  exposed 
in  porcelain  and  metallic  dishes  for  twenty-four  hours  to  a 
temperature  of  from  1 13°  to  131°  F.,  and  then  left  for  another 
twenty-four  hours  at  the  ordinary  temperature  of  a  room  and 
exposed  to  atmospheric  action. 

Tested  with  alkaline  solution  the  oil  which  had  been  in  the 
porcelain  vessel  was  found  unaltered,  while  that  in  the  metallic 
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dish  was  partly  but  not  completely  emulsive.  The  effects 
were  more  decided  after  the  oils  had  been  heated  to  boilii^ 
for  ten  minutes  and  then  cooled. 

(2.)  Forty  grammes  of  pure  olive  oil  were  boiled  with  an 
equal  weight  of  water,  acidulated  with  i  gramme  of  strong 
sulphuric  acid ;  the  mixture  was  in  a  porcelain  vessel  and  the 
boiling  was  continued  for  two  hours  with  constant  agitation, 
and  afterwards  the  mixture  left  for  six  days  in  a  place  heated 
to  between  113"*  and  131"*  F.  This  oil  furnished  an  emulsion 
with  caustic  potash,  which  after  eight  hours  did  not  shew  any 
trace  of  free  oil  in  the  creamy  mixture.  A  repetition  of  the 
experiment  in  which  the  mixture  was  boiled  by  a  current  of 
steam,  yielded  an  oil  which  gave  an  emulsion  which  shewed 
no  signs  of  separation  after  remaining  two  days  at  rest. 

(3.)  The  oil  boiled  up  with  steam  as  indicated  in  the  pre- 
ceding experiments,  was  immediately  afterwards  divided  into 
four  equal  portions  and  mixed  with  oleic  acid  in  the  following 
quantities : 

(i.)     90  grammes  of  oil  with  J4  gramme  oleic  acid. 

(3)  »»  »«  1/^  »» 

(4.)        „  „  without  oleic  acid. 


These  mixtures  were  heated  to  from  167''  to  185°  F.,  and  tested 
after  ten  hours*  heating.  The  result  of  the  trials  shewed  tjiat 
the  experiments  2  and  3,  gave  a  perfectly  emulsive  oil,  and 
the  first  was  less  perfect,  and  4  the  least  perfect  of  all.  No.  2 
was  the  best. 

(4.)  Oleic  acid  added  in  the  same  proportion  to  fresh  oil 
which  had  not  been  boiled,  gave  equally  good  results  after  the 
mixture  had  been  exposed  for  twenty-four  hours  to  a  tempera- 
ture ranging  from  167°  to  185°  F. 

The  use  of  stearic  acid,  extract  of  saturn(?),  etc.,  did  not 
give  in  Dr.  Kaiser's  hands  good  results,  that  is  the  oil  did  not 
become  emulsive.  This  chemist  concludes  the  account  of  his 
experiments  by  saying,  "We  have  therefore  two  methods  of 
rendering  oil  emulsive  and  fit  for  using  in  the  preparation  of 
oil  baths." 
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(I.)  By  mixing  i  part  of  oleic  acid  with  90  parts  of  or- 
dinary- oil,  and  keeping  the  mixture  heated  for  twenty-four 
hours  between  167'' and  i85''F.;  if  oil  which  has  been  boiled 
by  steam  with  acidulated  water  be  used,  six  hours'  heating  are 
sufficient. 

(2.)  By  mixing  100  parts  of  oil  with  an  equal  weight  of 
^vater,  mixed  with  3  parts  by  weight  of  sulphuric  acid. 
keeping  the  mixture  at  boiling  heat  by  means  of  steam  for 
two  or  three  hours,  and  after  that  maintaining  the  tempera- 
ture at  167°  to  185°  F.  for  a  period  of  forty-eight  hours, 

Pelouze,  in  1S56,  made  a  communication  to  the  Academy 
of  Sciences  of  Paris  upon  emulsive  olive  oils;  he  does  not 
appear  to  have  been  acquainted  with  the  experiments  of  Dr. 
Kaiser,  but  confirmed  his  discovery  of  the  existence  of  fatty 
acids,  oleic  and  mai^aric  in  the  emulsive  oil.  The  proportion 
varied  from  5  to  15  per  cent.,  while  in  the  elive  oil  used  for 
food  the  fatty  acids  were  either  totally  absent,  or  present  only 
in  very  insignificant  quantity-  M.  Pelouze  further  examined 
some  artificial  emulsive  oils  then  in  commerce,  and  among  I 
others  those  made  by  Boniface  Friircs,  of  Rouen,  he  found  in  ■ 
them  considerable  quantities  of  oleic  and  margaric  acid. 
M.  Pelouze  observes,  "the  reason  why  olive  oil  is  almost  ex- 
clusively employed  in  the  Turkey  red  trade,  is  because  the 
olives  more  readily  undei^o  the  changes  which  give  rise  to 
fatty  acids  than  do  the  seeds  which  yield  other  oils,  but  as  the 
nature  of  this  oil  is  now  (1856)  well  understood,  it  is  easy  to 
substitute  for  it  lower  priced  oils  such  as  colza,  sesame,  poppy, 
or  palm  oil.  It  is  sufficient  to  crush  the  seeds  or  nuts  con- 
taining the  oil  anij  to  leave  them  a  certain  time  before  ex- 
tracting the  oil.  Another  and  simpler  method  consists  in 
adding  directly  to  the  ordinary  oils  a  small  per  ceiitage  of  the 
oleic  or  mai^aric  acid,  obtained  from  the  manufacture  of 
slearinc  candles." 

The  last  method  recommended  by  M,  Pelouze  was  put  into 
practice  at  Steiner's,  near  Manchester,  where  it  gave  good 
results. 

Colza  oil,  with  addition  of  oleic  acid,  was  employed  at  Bar- 
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le-Duc,  b>'  Henr>-  and  Sons,  for  Turkey  red  yam,  and  gave  as 
good  results  as  olive  oil. 

In  1856,  Wilson  and  Walls  proposed  the  use  of  pure  oleic 
acid  as  a  substitute  for  emulsive  olive  oil. 

Mercer  and  GreeuicooiTs  Prepared  Oils. — ^The  so-called  sul- 
phated  oil  was  prepared  in  the  follo^-ing  manner: — One  part, 
by  measure,  of  strong  sulphuric  acid  was  incorporated  with 
8  parts  of  olive  oil,  and  the  mixture  frequently  stirred  for 
eight  days :  water  was  then  added,  in  which  the  mixture  dis- 
solved, and  then  common  salt  was  added,  which  caused  the 
oil  to  separate,  so  that  it  could  be  drawm  off  clear.  The  oil 
was  afterwards  oxidized  by  mixing  it  up  with  nine  times  its 
volume  of  h\-pochlorite  of  soda,  made  by  adding  carbonate  of 
soda  to  solution  of  bleaching  powder.  The  mixture  was 
heated  up  by  steam,  and  boiled  until  it  lost  its  bleaching 
power,  as  tested  by  pale  indigo  coloured  cloth;  or,  instead  of 
heating,  dilute  sulphuric  acid  was  mixed  with  it  by  small  por- 
tions at  a  time,  and  the  operation  was  considered  complete 
when  the  mixture  had  no  bleaching  action.  Other  methods 
of  oxidizing  the  oil  are  given  in  the  patent,  as  exposing  to 
the  action  of  a  current  of  heated  air  for  several  days;  the 
mixture  of  the  oil  with  bran  water,  or  with  sulphate  of  copper 
and  common  salt,  and  then  forcing  hot  air  through  it;  adding 
chlorate  of  potash  or  bichromate  of  potash  to  the  original 
mixture  of  oil  and  sulphuric  acid,  or  using  nitrate  of  soda  in 
the  same  manner.  The  patent  in  which  these  processes  is 
described  is  dated  June  22nd,  1846. 

Bernard's  Oxidized  Oil. — M.  Bernard,  of  Mulhouse,  prepares 
oxidized  oil  by  heating  1 5  lb.  of  linseed,  or  any  other  drying 
oil,  to  near  the  boiling  point  of  water,  and  adding  2  lb.  of 
finely  powdered  chlorate  of  potash,  and  i^  lb.  of  oxalic  acid 
by  small  portions  at  a  time.  At  each  addition  there  is  an 
active  effervescence.  When  all  the  salts  have  been  added,  the 
mixture  is  boiled  for  two  hours.  The  oil  thus  prepared  can 
be  employed  to  treat  cloth  or  yam,  either  directly  or  by  being 
mixed  with  alkalies. 

Bances  Process  for  Oils. — The  new  processes  of  M.  Alfred 
Bance  consist: — 
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(i.)  In  heating  the  oils  in  contact  with  air,  water,  or  vapour 
of  water,  so  strongly  that  the  foreign  matters  coagulate,  and 
that  a  partial  decomposition  of  the  oil  takes  place. 

(2.)  In  exposing  the  above  oil,  clarified  by  settling,  upon 
an  extended  surface  to  the  simultaneous  action  of  air  or  pure 
oxygen,  artificial  heat,  and  solar  light. 

The  manher  of  proceeding  was  as  follows': — 
A  lai^e  vertical  cylinder,  made  of  enamelled  iron,  was  three 
parts  filled  with  oil  to  be  acted  upon,  which  might  be  rape 
seed  oil  alone,  or  mixed  with  linseed  oil,  palm  oil,  or  fish  oil. 
Steam,  superheated  to  a  temperature  of  480°  or  570**  F.  was 
then  forced  through  the  oil,  and  by  the  heat  the  vegetable 
matters  were  coagulated,  and  the  oil  itself  partially  decomposed. 
The  change  could  be  further  advanced  by  forcing  air  heated 
to  480**  F.  into  the  oil. 

As  the  change  in  the  oil  is  only  gradual,  it  is  necessary  from 
time  to  time  to  take  samples  from  it  for  testing,  and  when  it 
is  found  that  the  oil  makes  a  perfect  emulsion  with  six  times 
its  bulk  of  a  weak  alkaline  solution,  it  is  considered  finished, 
and  drawn  off  into  cisterns  to  cool  down. 

The  oxidation  of  the  oil  is  effected  by  any  contrivance 
which  causes  it  to  expose  a  large  surface  to  the  action  of  air 
and  light  while  it  can  be  kept  warm;  as,  for  example,  a 
number  of  flat  surfaces  connected  by  channels  or  pipes, 
and  the  oil,  pumped  up  from  a  reservoir  in  a  heated  state, 
flowing  over  these  surfaces  and  thus  becoming  exposed  to  the 
air  and  to  light  In  favourable  circumstances  eight  or  twelve 
hours*  exposure  are  sufficient  to  oxidize  the  oil,  which  then 
can  be  stored  up  for  use.  Such  oil  is  equal  or  superior  to  the 
ordinary  emulsive  oil. 

[  To  be  continued^ 
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6.     COLLECTED   RECEIPTS. 


GOLOURS   FROM  CATECHU.* 

No.  123.    Catechu  Brown  for  Oarancine. 

40  gallons  catechu  liquor  at  16"*  Tw. — 200  lb.  gum  Sen^jal 
— 75  lb.  salammoniac  ;  heat  until  dissolved— 3  J^  gallons  red 
liquor  at  11° — 5  gallons  acetate  of  lime  at  22** — 18  lb.  nitrate 
of  copper  at  100°  Tw.  This  colour  is  long  known  to  me,  and 
always  worked  very  satisfactorily  with  dark  chocolate ;  it 
contains  only  a  small  proportion  of  copper,  but  ages  up  well. 

No.  124.   Cateohu  Brown  for  Madder,  1848. 

I  gallon  acetic  acid  at  8° — 2  quarts  water — 10  lb.  catechu — 
2%  lb.  salammoniac  ;  boil  and  let  stand  twelve  hours,  pour 
off  from  the  bottoms,  add  2  gallons  gum  substitute  water — 
I J^  pints  red  liquor  at  16° — i  ^  .pints  nitrate  of  copper  at  70^ 

No.  125.    Catechu  Brown  for  Oarancine. 

12   lb.   catechu — 12   lb.   salammoniac — 5  gallons  water — 

I  gallon  vinegar — 2  gallons  acetate  of  lime  at  30° — boil  until 
dissolved,  strain,  thicken  with  gum  Senegal,  and  add  2  lb. 
muriate  of  copper  at  so*' — i  gallon  red  liquor  at  IO^  This 
colour  yields  a  pleasant  and  very  yellowish  shade  of  brown. 

No.  126.   Catechu  Brown  for  Madder  or  Oaranoine. 

60  lb.  catechu — 2  gallons  acetic  acid  at  8° — 11  gallons 
water — 2  gallons  of  molasses — boil  and  make  to  20  gallons — 

•Continued  from  Vol.  i.,  p.  115.  This  collection  is  continued  at  the  request  of 
several  correspondents,  but  in  accordance  with  the  advice  of  some  respected 
practical  friends,  the  plan  is  somewhat  changed,  and  some  selection  exercised ;  so 
that  instead  of  giving  very  similar  receipts,  though  obtained  from  widely  separated 
sources,  it  will  be  sought  only  to  give  those  which  have  some  distinct  differences 
in  them.  The  Editor  does  not  hold  himself  answerable  either  for  the  accuracy  or 
goodness  of  the  receipts.  They  are  all  from  reliable  sources,  many  of  them  are  of 
proved  excellence,  and  it  is  hoped  that  the  collection,  when  complete,  will  be 
both  interesting  and  useful  for  reference. 
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lib.  salammoniac — 72  lb.  gum  gedda — 2  gallons  muriate  of 
—boil,  strain,  and  add  i  gallon  nitrate  of  copper  at  88° — 
jallon  acetate  of  copper  below. 

No.  127.    Acetate  of  Copper  for  Ho.  126. 
■18  !b.  sulphate  of  copper— 13   !b.  brown  sugar  of  lead — 3 
pons  of  boiling  water.  J 

No.  128.    Catechu  Brown  for  Garancine.  ' 

90  lb.  catechu— 13  lb.  salammoniac — logallons  water,  boil, 
strain,  and  add  15  gallons  thick  Senegal  gum  water,  4  gallons 
nitrate  of  copper  at  9,2"— 2%  gallons  acetate  of  copper.  Can 
be  reduced  by  increasing  the  amount  of  gum  water,  and  if 
required,  red  liquor  added. 

No.  129.  Catechu  Brown  for  reducing. 
15  lb.  light  yellow,  and  15  lb.  dark  brown  catechu — 2)A 
gallons  wood  acid — 6  gallons  water — 15  lb.  salammoniac — 
boil,  strain,  or  settle,  and  add  2-)^  gallons  acetate  of  copper  at 
2Yf  lb.  per  gallon — 20  lb.  gum— }^  gallon  red  liquor.  This 
can  be  reduced  for  two  or  three  browns  by  means  of  thin  gum 
water,  adding  up  to  one-eighth  part  of  red  liquor. 

No.  130.  Catechu  for  Brown  in  Dipped  Indigo  Styles. 
-J^  gallons  catechu  liquor  at  iG" — \%  gallons  strong 
mordant — 18  lb.  of  gum  in  powder.  The  mordant  is  com- 
posed of  S  gallons  water — 20  lb.  verdigris — 5  lb.  salammoniac 
—(x)  lb.  nitrate  of  copper.  This  is  for  the  so-called  neutral 
or  lapis  st>-le,  containing  mordants  for  madder,  and  will  not 
stand  more  than  about  four  or  five  minutes'  dipping;  chromed 
wirm,  dunged,  and  dyed  in  madder  or  garancine.  Red 
liquor  may  be  added  if  the  shade  required  needs  it. 

No.  131.    Dark  Brown  for  Steaming  and  Chroming. 
20  lb.   catechu — 7   gallons   water— 25    lb.    gum — 4j^    lb. 
ciystals   of  acetate  of  copper — zy^    lb.  cream  of  tartar — 3 
gallons  water.     Can  be  reduced  for  a  second  shade. 

No.  131.    Catechu  Brown  for  Garanoine.~/''Vi>>rrr. 

6  gallons  water— 38  lb.  catechu — 18>^  lb.  salammoniac — \% 
pints  acetic  acid,  this  forms  the  standard — ^take  8  gallons  of 
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the  standard — 2  gallons  gum  water — ij^  gallons  Penney 's 
fixing  liquor — I  gallon  red  liquor.  Penney*s  fixing  liquor  was 
patented  about  1863;  it  consisted  of  muriatic  acid  saturated 
with  lime,  and  to  the  hot  muriate  of  lime  one-fifth  of  its  bulk 
of  nitrate  of  copper  at  So*'  Tw.  was  added. 

No.  132.  Catechu  Brown  with  Borax.—/v»«o'. 
20  gallons  water — 60  lb.  catechu — 6  oz.  borax — boil  well 
for  eight  hours — take  16  gallons  of  the  above  liquor  at  15** — 
2  gallons  acetic  acid — 32  lb.  salammoniac — to  3  measures 
of  this  standard  add  i  of  gum  water  and  half  a  measure  of 
Penney 's  fixing  liquor,  see  above.  The  borax,  which  was 
thought  to  cause  a  more  perfect  solution  of  the  catechu,  could 
not  in  Ijjie  above  quantities  be  of  much  use. 

No.  133.   Catechu  Brown  for  resisting  Purple. 

16  lb.  catechu — 8  lb.  salammoniac — 4  gallons  lime  juice  at 
8° — 5  lb,  measure  nitrate  of  copper  at  84° — 3  lb.  acetate 
copper  solution — 24  lb.  gum  Senegal.  The  ordinary  catechu 
brown  without  any  acetate  will  resist  light  purples  if  taken 
out  to  the  dye  soon ;  in  the  receipt  the  lime  piece  is  probably 
too  strong  and  the  colour  would  be  bad  to  work. 

No.  134.    Catechu  Brown  with  Starch,  1832. 

4  lb.  water — i  lb.  2  oz.  catechu — J^  lb.  acetic  acid — ^boil, 
and  add  17^  oz.  acetic  acid.  Thicken  the  liquor  with  starch 
at  I  y^  lb.  per  gallon,  and  when  cold,  add  4  oz.  nitrate  of 
copper.  I  have  given  this  receipt  because  it  is  the  oldest  that 
I  know  of  for  this  colour;  I  got  it  from  an  English  receipt 
book  in  MSS.,  but  the  weights  of  i  lb.  2  oz.  and  i/J^  oz. 
being  the  equivalents  of  J/^  a  kilogramme  and  j5^  a  litre  shew 
that  it  was  originally  from  the  French.  The  following  receipt 
is  also  inserted  as  being  old  and  dating  soon  after  the  appli- 
cation of  catechu  in  dyed  styles. 

No.  135.   Old  Catechu  Brown. 

Standard;  4  lb.  catechu — 2  quarts  of  vinegar — 5  pints 
acetic  acid — 15  oz.  salammoniac — i  quart  acetate  of  copper, 
use  the  clear.     Take  2  quarts  of  the  standard — i  quart  of 
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water — 6  oz.  red  liquor  and  thicken  with  14  oz.  starch.  Pale 
shades  for  two  browns  would  be  made  by  thickening  with  gum 
vater  instead  of  starch. 

No.  136.   Koechlin's  Brown,  1851.  1 

IJ^  gallon  water — 1    pint  acetic  acid — Z'^X   ^-  catechu —   ' 
boil,  and  add  3 J^   lb.  salammoniac — \yi   lb.   acetate  of  lime 
liquor,  and  while  hot  dissolve  in  2J^  lb.  gum  Senegal,  and 
when  cold  add  gj^  oz.  nitrate  of  copper  at  1 10°  Tw.  . 

Ho,  137.    Resist  for  Catechu  Colours.  I 

4  gallons  lime  juice  at  f — i^   gallons  of  same  at  45' —    ] 
\%  gallons  of  tartrate  of  chromium — 20  lb.  dark  British  gum. 

Ho.  138.    Catechu  Drab  for  Madder  or  Garanoine. 

The  catechu  drabs  are  generally  made  from  browns,  as  for 
example,  a  standard  may  be  prepared  from  say  No.  126,  by 
adding  one  measure  of  muriate  of  iron  at  80"  to  20  measures 
of  the  brown,  and  this  standard  reduced  to  shade  required  by 
either  common  gum  water,  or  what  is  preferable,  a  prepared 
gum  water,  containing  a  certain  proportion  of  salammoniac 
and  salt  of  copper;  the  standard  being  strong,  a  medium 
shade  might  be  obtained  by  taking  i  measure  ol  and  6 
measures  of  the  reducing  gum  water.  I  give  a  few  other  re- 
ceipts differently  made  up  or  with  some  differences  in 
material. 

Ho.  139.    Catechu  Drab  for  Dyeing. 

7%  gallon  of  a  catechu  liquor  made  from  30  lb.  of  catechu. 
10  gallons  water  and  2%  gallons  vinegar — add  i  quart  acetic 
acid — zyi  gallons  water — 6  oz.  acetate  of  copper  crystals — 
2  oz.  sulphate  of  iron — 4^  oz.  alum — 12  lb.  gum,  It  is 
generally  believed  that  muriate  of  iron  is  the  only  reliable 
iron  salt  for  using  with  catechu  drab. 

Ho.  140,    Catechu  Drab  for  Dyeing. 

7%   gallons  water— 35  lb.  salammoniac^ — 25  lb.  catechu — 

boil,  cool,  and  add  2%  gallons  of  acetic  acid — ij^  gallons  of 

acetate  of  copper  made  by  dissolving  4  lb.  sulphate  of  copper 

and  2  lb.  acetate  of  lead  in  one  gallon  of  water     This  forms 
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the  standard  from  which  various  shades  are  made  by  reducing 
with  gum  water  and  adding  muriate  of  iron,  usually  taking 
I  part  of  muriate  of  iron  at  io°  to  5  parts  of  the  standard, 
and  gum  water  from  2  to  12  parts  for  5  of  the  standard ;  a 
greater  quantity  of  muriate  of  iron  may  sometimes  be  used 
for  darker  shades. 

No.  141.    Catechu  Drab  for  Dyeing.— /Vw^o^. 

Standard  made  with  4  gallons  water — 12  lb.  catechu — 12  lb. 
salammoniac — 6  pints  acetic  acid.  Take  2  gallons  of  the 
standard — 4J5^  gallons  gum  water — 2  quarts  of  muriate  of 
iron  at  14° — i  quart  of  the  fixing  liquor,  No.  131. 

No.  142.    Catechu  for  Chroming.— >S/>f>^. 
I  gallon  water — 6  oz.  alum — 3  pints  wood  acid  at  3** — 3  lb. 
catechu— 2^  lb.  gum. 

No.  143.   Alkaline  Catechu  for  Chroming.— *^>^. 

i^  lb.  catechu — ij^  gallon  water — 2  lb.  flour — boil,  and 
add  14  oz.  caustic  soda  at  66°  and  i  quart  of  water. 

No.  144.   Padding  Shade  for  Chroming.— ^A>/&. 
i^  gallon  calcined  farina — i  quart  catechu  liquor  at  14" — 
I  pint  berry  liquor  at  8° — i^  oz.  logwood  liquor  at  14**. 

No.  145.    Steam  Catechu  Brown;  dark.— ^/i>^. 

^V\  gallons  red  wood  at  3° — i  quart  acetic  acid  at  8*" — 2J^ 
lb.  catechu — J4  lb.  salammoniac — 7  oz.  crystals  acetate  of 
copper — 10  lb.  gum  Senegal.  This  and  similar  colours  are 
employed  in  conjunction  with  wood  colours  to  make  an 
imitation  of  dyed  garancine  work. 

\To  be  continued?^ 


7.     Action  of  Nitrous  Acid  upon  Alizarine  Colours, 

The  phenomena  of  the  action  of  nitrous  acid  gas  upon 
madder  or  alizarine  colours  mentioned  in  the  "Textile 
Colourist,"  Vol.  i.,  p.  79,  as  observed  by  M.  Strobel,  has  been 
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further  investigated  aiid  reported  upon  by  M.  Roscnstichl. 
As  our  friends  in  Mulhousc  appear  to  treat  the  observation  of 
M,  Strobe!  as  a  new  one,  it  may  be  as  well  to  mention  that 
the  fact  has  been  published  previously,  as  may  be  seen  from 
the  following  extract  from  the  Editor's  "Chemistry  of  Calico 
Printing,"  p.  56,  which  appeared  in  i860;  the  same  appeared 
in  the  "Dictionary  of  Calico  Printing,"  p.  161,  which  was 
published  in  1S62. 

"Bioxide  of  Nitro^n,  calltd  also  Nilric  Oxide,  Nitrous  Add,  and 
toxide  of  Nilrvgai.     ....     No  applications;  but  is,' I  think, 

ipable  of  recei\Tng  some Acting  under  the  impression 

ttial  the  OKjinuriale  of  tin  used  for  cutting  or  altering  the  shade 
of  madder  reds  produced  its  effects  by  some  nitrous  acid  or  hypo- 
nitrous  contained  in  it,  I  tried  the  effect  of  the  bioxide  of  nitrogen 
mixed  with  :dr  upon  strips  of  madder  red  previously  damped.  'I'he 
action  of  the  gas  was  prompt  and  energetic,  the  whole  colour  was 
ctianged  to  a  yellowish  shade,  upon  soaping  it  developed  into  a  fine 
pink.  If  the  gas  was  too  strong,  or  the  fents  left  in  too  long,  tliechange 
ti>ydliru!  became  permanent^  and  soaping  only  developed  a  cinnamon  shade, 
which  appeared  to  be  quite  as  stable  as  other  madder  colours,  resist- 
ing the  action  of  soap,  acids,  and  chloride  of  lime." 

At  the  date  of  this  observation,  about  1857,  the  Editor  pre- 
pared a  solution  of  tin  charged  with  nitrous  acid,  had  it 
thickened  and  printed  by  block  upon  madder  reds,  and  so 
obtained  yellow  or  orange  effects,  but  the  process  had  no 
practical  value,  and  was  not  carried  out. 

Since  the  publication  in  the  Bulletin  of  the  Industrial 
Society  of  Muihouse  of  Mr.  Strobel's  observation,  a  letter  has 
been  received  by  M.  Schaeffer  from  Mr.  Steiner,  of  Ribcauville, 
stating  that  in  1S72  he  had  made  an  application  of  the  action 
of  nitrous  acid  upon  madder  reds  dyed  upon  oiled  cloth, 
M.  Steiner  writes:^ 

"Having  to  produce  a  design  which  required  a  flesh  colour 
upon  a  ground  composed  of  three  shades  of  red,  I  tried  to 
make  this  shade  out 'of  the  ground  colour  by  acting  upon  it 
with  nitric  acid  and  its  derivatives.  For  this  purpose  I 
printed  upon  the  pink  and  second  red  a  colour  composed  of 
nitrate  of  lead   and   tartaric   acid,  and   dried   rapidly  at  a 
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temperature  of  140°  F.  After  washing,  the  pink  was  found 
changed  into  a  fine  flesh  colour,  and  the  second  red  into 
orange.  These  shades  were  not  changed  by  the  discharging 
vat,  nor  by  passing  in  neutral  chrome." 

M.  Rosenstiehl  observes  with  regard  to  this  letter  that  the 
process  of  M.  Steiner  having  been  kept  secret  and  not  pub- 
lished until  now  can  have  had  no  influence  upon  the  discovery 
of  orange  alizarine,  and  does  not  in  any  way  diminish  the 
value  of  M.  Strobel's  observations.  We  may  say  that  though 
it  is  a  small  matter  to  have  observed  a  phenomenon,  and  it  is 
well  to  be  exact  in  small  matters,  still  the  chief  credit  must 
be  given  to  those  who  like  M.  Rosenstiehl  investigate 
phenomena  and  explain  them. 

M.  Rosenstiehl's  paper  upon  nitrated  alizarine  is  in  the 
Bulletin  of  the  Industrial  Society  of  Mulhouse  last  to  hand, 
p.  247,  and  from  it  we  extract  what  follows: — 

The  rough  product  of  the  action  of  nitrous  vapours  upon 
alizarine  is  a  mixture  which  after  being  washed  with  water  is 
formed  of  two  colouring  matters,  one  of  which  dyes  alumina 
mordants  red  and  the  other  orange.  The  first  is  unchanged 
alizarine,  which  can  be  separated  by  various  methods.  I  have 
employed  with  advantage  a  slight  excess  of  caustic  soda 
which  dissolves  the  alizarine,  and  acts  but  slightly  upon  the 
orange  colour,  the  alkaline  compound  of  which  is  insoluble  in 
excess  of  soda. 

The  soda  salt,  after  several  crystallizations  from  water,  is 
decomposed  by  an  acid,  and  the  colouring  matter  set  at 
liberty.  It  is  purified  by  a  series  of  crystallizations  from 
chloroform  until  it  is  found  that  the  crystals  and  the  mother 
liquor  give  the  same  shades  by  dyeing.  The  pure  product 
dried  in  a  vacuum  at  212°  F.,  gave  by  analysis  numbers 
which  correspond  to  the  composition  of  mononitrated  alizarine. 
Ci^  H7  (NO.)  O,.  p,^^^^  Calculated 

Carbon  58*87 58*94 

Hydrogen 2  56 2*45 

Nitrogen    487 4*91 

The  author  expresses  his  obligations  to  M.  Goppelsroeder  for 

his  aid  given  in  the  analysis. 


NITROALIZARINE,  4I 

Nitroalizarine  crystallizes  from  chloroform,  which  appears 

to  be  its  best  solvent,  in  the  form  of  orange  plates  with  a 

green  reflection  ;  it  is  slightly  soluble  in  warm  water,  which 

becomes  coloured ;  it  is  soluble  in  different  neutral  solvents 

and  in  acetic  and  sulphuric  acid. 

It  can  be  sublimed,  but  is  in  great  part  destroyed  by 
the  operation,  but  it  yields  yellow  plates  with  a  greenish 
reflection  and  red  needles.  In  dyes  with  distilled  water,  the 
addition  of  one  equivalent  of  acetate  of  lime  slightly  improves 
it ;  the  bicarbonate  of  lime  precipitates  it  completely.  The 
precipitation  is  retarded  by  the  presence  of  carbonic  acid, 
which,  however,  cannot  decompose  the  lime  lake  already 
formed.  Its  behaviour,  therefore,  is  different  from  alizarine,  and 
more  resembles  purpurine,  which,  like  it,  is  a  ter-substitute  of 
anthraquinon  ;  the  combinations  it  forms  with  bases  are  more 
stable  than  those  formed  by  purpurine. 

The  resistance  of  the  lime  lake  to  the  action  of  carbonic 
acid  permits  the  presence  of  alizarine  to  be  detected  if  it 
exists  in  the  nitro-derivative.  For  this  purpose  I  prepare 
a  dye  bath  with  sufficient  bicarbonate  of  lime  to  precipitate 
both  colouring  matters  and  raise  it  to  the  boil ;  the  carbonic 
acid  is  expelled  and  the  lime  lakes  form ;  the  complete 
precipitation  can  be  ascertained  by  testing  with  bits  of 
mordanted  calico,  which  ought  not  to  be  in  the  least  coloured. 
I  then  pass  a  current  of  carbonic  acid  into  the  mixture,  which 
sets  the  alizarine  free,  which  is  easily  proved  by  the  colours 
communicated  to  mordanted  calico  by  this  principle. 

Nitrated  alizarine  dyes  iron  mordants  of  a  colour  near  to 
that  designated  three-violet,  y^  black  on  Chevreul's  scale,*  and 
alimuna  mordants  of  the  colour  of  four-red-orange.  The  last 
colour  is  tolerably  brilliant,  and  is  improved  by  soaping. 

The  nitrated  bodies  are  readily  transformed  into  amines  by 
proper  reducing  agents,  and  I  thought  it  desirable  to  experi- 
ment upon  the  nitroalizarine  by  treating  the  alkaline  solution 
with  phosphorous.  The  colour  gradually  changed  from  violet 
to  blue,  green,  and  finally  became  yellow. 

If  the  reduction  be  stopped  at  the  point  when  the  liquid  is 
blue,   a    substance    can    be    isolated   which    dyes   alumina 
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mordants  a  chocolate  colour;  when  the  reduction  is  wholly 
accomplished  a  substance  is  obtained  which  dyes  the  alumina 
mordant  a  catechu  brown  shade.  I  have  not  prosecuted  my 
researches  further  in  this  direction. 

Of  the  nitrated  compounds  which  act  as  colouring^  matters, 
such  as  picric  acid,  nitroalizarine  is  the  only  one  yet  known 
which  unites  with  mordanted  vegetable  fibre,  and  from  the 
colour  which  it  yields  being  fast  and  bright,  it  will  probably 
receive  some  useful  applications. 

[In  a  note  it  is  stated  that  a  German  manufactoiy  has  sent  out  a 
product  under  the  name  of  "alizarine  orange,"  which  is  actually 
nitroalizarine  that  this  establishment  has  succeeded  in  producing  in  a 
practical  manner.] 


8,    British  and  Foreigft  Patents^  from  the  Commissioners  of 
Patents  Joumaly  May  26th  to  June  2jrdf  18 f  6,  inclusive. 


Bleaching,  Dyeing,  Steaming,  Waahing,  Engraving. 

275.  Anthony  Gapper  Southby,  of  3,  New  Inn,  Strand,  in  the 
county  of  Middlesex,  Civil  Engineer,  has  given  notice  to  pro- 
ceed in  respect  of  the  invention  of  "Improvements  in  the  mode 
of  and  apparatus  for  recovering  the  alkali  from  waste  leys  used 
in  boiling  vegetable  fibres,  and  in  utilizing  the  products  obtained 
thereby. 

2529.    Joseph  Julius  Sachs,   of   Canada  Government  Building, 

King  Street,  Westminster,  in  the  county  of  Middlesex,  Manu- 

iacturer,  for  an  invention  of  "Improvements  in  bleaching  and 

preparing  for  dyemg  or  printing  cotton,  wool,  hemp,  flax,  jute, 

and  other  fibrous  materials." — Dated  19th  June,  1876. 

1 1 74.  William  Mather,  of  the  firm  of  Messieurs  Mather  and 
Piatt,  of  Salford,  in  the  county  of  Lancaster,  Engineer,  for  an 
invention  of  "Improvements  in  apparatus  for  steaming  and  age- 
ing printed  fabrics." — Dated  i8th  March,  1876. — This  patent 
has  passed  the  great  seal. 

2277.  Thomas  Evans  and  William  Deavman,  of  Walsall,  in  the 
county  of  Stafford,  Manufacturers,  for  an  invention  of  "Improve- 
ments in  apparatus  for  washing  textile  fabrics." — A  communica- 
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tion   to  him  from  abroad  by  Josiah   BrowTi,   of  Monticello, 
county  of  Sullivan,  New  York,  in  the  United  States  of  America.   ' 
— Dated  30th   May,  i8;6.— Provisional  protection  has  been   I 
granted. 

364.  TaoMAS  Nixov,  Pentagraph  Engraver  to  Messrs.  John  Orr 
En-ing  and  Company,  of  Alexandria,  in  the  county  of  Dumbar- 
ton, North  Britain,  has  given  notice  to  proceed  in  respect  of  the 
invention  of  "Improvements  in  pentagraph  engraving  machines. 

Printing,  Dyeing,  Colouring  Matters. 

!i68.     W'lU.iAM  Brookes,  of  62,  Chancery  Lane,  in  the  coimty  of  J 

Middlesex,  Patent  and  Registration  Agent,  for  an  invention  of  T 

»  "Improvements  in  printing  in  colors  upon  paper  or  other  fabric 
or  material  and  in  .the  apparatus  employed  therein." — A  com- 
munication to  him  from  abroad  by  Carl  Heinricli  Otto  Radde, 
of  Hamburg,  in  the  empire  of  Germany,  Merchant. — Dated 
30th  May,  i8;6. — Notice  to  proceed  has  been  given. 

1048.  Joe  Frost  of  HuddersfieJd,  in  the  county  of  York,  Chemist,  ' 
and  John  Walmslev,  of  Mirfield,  in  the  same  county,  Printer, 
for  the  invention  of  "Improved  means  or  methods  of  obtaining 
two  or  more  colours  on  piled  fabrics  or  on  material  intended  for  ■ 
such  fabrics  with  a  view  to  imitate  the  skins  of  animals  or  pro- 
duce designs  tliereon,  such  means  being  also  applicable  to 
produce  different  effects  on  natural  skins  or  furs." — Provisional 
protection  has  been  granted. 

6;o.  Joseph  Firth,  of  Leeds,  in  the  county  of  York,  has  ^ven 
notice  to  proceed  in  respect  of  the  invention  of  "Improved 
apparatus  for  use  in  dyeing  fabrics  indigo  blue." 

!S3+  Alexander  Melville  Clark,  of  53,  Chancery  I^ane,  in 
the  county  of  Middlesex,  Patent  Agent,  for  an  invention  of  "An 
improved  black  dye." — A  communication  to  him  from  abroad 
by  Charles  Rave  of  Paris,  France. —Dated  19th  June,  1876. 

iSji.    Richard  Slmpson,  Arthur  Brooke,  and  Thomas  Rovle,  " 
all  of  Greenford  Green,  Ali/arine  Works,  Harrow,  in  the  county 

tof  Middlesex,  have  given  notice   to  proceed  in  respect  of  the    , 
invention  of  "Improvements  in  the  preparation  of  alizarine  and 
other  analogous  colouring  matters  made  from  anthracine." 

YeimB,  Hanks,  Cops, 
468.    Charles  Tuussaint,  one  of  the  firm  of  Toussaint,  Levy,  and 
Co,,  of  Saint  Did,  in  the  department  of  the  Vosges,  France, 
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Manufacturer,  have  given  notice  to  proceed  in  resp)ect  of 
the  invention  of  "  Improvements  in  bleaching  cotton  on  shuttle 
cops,  bobbins,  or  in  hanks." 
4301.  M.  Baerlein,  of  Manchester,  for  "Mordants,  dyes,  and 
sizes  for  yam." — 5  years. — Dated  19th  January,  1876. — Saxon 
patent. 

Wool  Treatments. 

944.  George  Rydill,  of  Grove  House,  Dewsbury,  in  the  county 
of  York,  for  an  invention  of  "  Improvements  in  utilizing  waste 
heat  in  drying  wool,  hair,  woollen  and  linsey  rags,  woollen  piece 
goods,  chemically  treated  with  acids  for  removing  v^etable 
substances  therefrom." — Dated  4th  March,  1876. — This  patent 
has  passed  the  great  seal. 

2016.  Henry  Edward  Newton,  of  the  Office  for  Patents,  66, 
Chancery  Lane,  in  the  county  of  Middlesex,  CiVil  Engineer,  for 
the  invention  of  "An  improved  process  and  apparatus  for 
removing  pieces  of  straw,  wood,  and  other  vegetable  substances 
from  fabrics  made  of  wool,  silk,  hair,  or  other  animal  fibres." — 
A  communication  to  him  from  abroad  by  Francois  Delamare, 
the  younger,  of  Paris,  in  the  republic  of  France. — Provisional 
protection  has  been  granted. 

2018.  Albert  Hopff,  Merchant,  of  Hamburg,  for  the  invention  of 
"  Improvements  in  apparatus  for  removing  burrs  out  of  wool" — 
A  communication  to  him  fi-om  Carl  Ulbrich,  a  person  resident 
at  Chemnitz,  in  the  kingdom  of  Saxony. — Provisional  protection 
has  been  granted. 

2139.  Isaac  Blue  Harris,  of  Castle  Mills,  Fountainbridge, 
Edinburgh,  has  given  notice  to  proceed  in  respect  of  the  inven- 
tion of  "  Improvements  in  wringing  rollers  for  wool-washing  and 
^imilar  machines." 

2294.  William  Phillips  Thompson,  of  the  Office  for  Patents,  6, 
Lord  Street,  Liverpool,  in  the  county  of  Lancaster,  Consulting 
Engineer,  for  an  invention  of  "  Improvements  in  apparatus  for 
washing  wool  and  other  similar  fibre." — A  communication  to 
him  from  abroad  by  Frederick  G.  Sargent,  of  Graniteville, 
Middlesex  county,  Massachusetts. — Dated  31st  May,  1876. — 
Provisional  protection  has  been  granted. 

2477.  Samuel  Bamford,  of  Royton,  in  the  county  of  Lancaster, 
for  an  invention  of  "  Improvements  in  the  method  of  treating 
mixed  woollen  fabrics  for  the  purpose  of  separating  the  wool 
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I  from  any  other  fibrous  material  employed  in  the  manufacture  of  J 
such  faliric."— Dated  15th  June,  i876,--ProvisionaI  protection  | 
has  been  granted. 

1505. — Edward  Griffith  Brewer,  of  Chancer}-  Lane,  I,ondon,  for  I 
an   invention    of  "  Im|:rovements   in  bleaching  and  purifying  | 
wool," — A   communication    to   him    from   abroad    by    Messrs. 
Daudier,  pere  et  fils,  of  Paris,  France. — Dated  i6th  June,  1876. 
39,415,     J.  M.  Dtck,  for  an  imported  invention  of  "  A  process  and 
i|  apiparatus  for  removing  moisture   from  wool   and  other  similar 

^^L  substances." — Dated  24th  April,    1876. — (French   Patent,  24th 
^^V  April,  1876.) — Belgian  patent. 
^^  Finishing  ProceBaes. 

1904.      Arthur   Barraclough,   of    Boy's   Mill,   Hahfax,   in   the  , 
county  of  York,  Woollen    Manufacturer,    for  an  invention  of  | 
"Improvements    in  apparatus  for  dewing,  damping,  and  oiling  J 
fabrics  and  fibrous  materials." — Dated  27th  May,  1873. — ^This  ] 
patent  has  became  void. 
1511.    Jonathan  Tindal,  of  the  firm  of  Tindal,  Son,  and  Company, 
Cloth  Finishers,  both  of  the  city  of  Glasgow,  in  the  county  of  1 
Lanark,  North  Britain,  for  an  invention  of  "Improvements  in 
finishing  cloth,  and  in  machinery  or  apparatus  employed  there- 
for."— Dated  i8th  May,  1S73. — This  patent  has  become  void. 
J69.    Dates,  Ingham,  of  tlie  firm  of  Oates,  Ingham,  and  Sons,  of  \ 
Uradford,  in  the  county  of  York,   Dyers  and    Finishers, 
Charles    Herbert    Holt,    of    Huddersfield,    in    the    same 
county.  Engineer,  have  given  notice  to  proceed  in  respect  of 
the  invention  of  "  A  new  or  improved  method  of,  and  apparatus 
for,  steaming  or   'blowing'  woven  iabrics  in   the  process  of 
dyeing  and  finishing." 
'4'-   George  Henry  Ncssev  and  William  Bradshaw  Leach- -I 
MAN,  both  of  Leeds,  in  the  County  of  York,  have  given  notice  \ 
to  proceed  in  respect  of  the  invention  of  "  Improvements  in   | 
machinery  or  apparatus  for  pressing  woollen  and  other  woven  | 
or  felted  fabrics." 

«8.    Andrew  Mitchell  Torrance,  of  the  firm  of  Miller,  Son,  I 
and  Torrance,  of  Cannon  Street,  in  the  City  of  London,  for  an  .1 
invention  of  "'Improvements  in  Che  numerical  marking  of  piece 
goods  and  other  materials  and  fabrics  sold  by  length,  and  in 
apparatus  therefor."— Dated  8th  February,  1876.— This  patent 
^_      has  passed  the  great  seal. 
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1845.  Joseph  Howarth,  of  Rochdale  Road,  Manchester,  in  the 
county  of  Lancaster,  Plumber  and  Glazier,  for  an  invention  of 
''Improvements  in  apparatus  for  heating  the  cylinders  of 
machines  for  calendering,  mangling,  and  drying." — Dated  2nd 
May,  1876. 

1987.  Henry  Edward  Newton,  of  the  Office  for  Patents,  66, 
Chancery  Lane,  in  the  county  of  Middlesex,  Civil  Engineer,  for 
an  invention  of  "Improved  apparatus  for  applying  starch  or 
other  analogous  preparations  to  various  articles  made  of  textile 
substances." — ^A  communication  to  him  from  abroad  by  Thomas 
Shires  Wiles  and  Alonzo  Pelton  Adams,  both  of  Albany,  in  the 
state  of  New  York,  United  States  of  America. — Dated  nth 
May,  1876. — Provisional  protection  has  been  granted. 

173,398  Albert  J.  Elwell,  of  Woonsocket,  assignor  to  the  Lippitt 
Woolen  Company,  of  Providence,  RL,  for  "Machines  for 
surface-finishing  woolen  fabrics." — Application  filed  4th  Novem- 
ber, 1875. — American  patent. 

Bruf, — "Instead  of  the  common  'rubber,*  a  brush  is  employed,  to  which 
a  small  rapid  rotary  motion  is  given.  A  revolving  cylindrical  brush  is  em- 
ployed to  remove  from  the  back  the  rolls,  &c.,  occasioned  by  the  action  of 
the  above-named  device. " 

Claim, — *'i,  the  improvement  in  the  art  of  surface-finishing  chinchillas, 
beavers,  and  other  similar  heavy  woolen  fabrics,  which  consists  in  develop- 
ing the  tufts  or  knots  of  fiber  on  the  surface,  by  subjecting  said  surface  to  the 
action  of  a  reciprocating  brush,  operating  substantially  in  the  manner  de- 
scribed. 2,  in  a  machine  for  finishing  the  front  surface  of  heavy  woolen  goods, 
the  combination,  with  a  platform  for  sustaining  the  fabrics,  of  a  brush  and 
mechanism  for  imparting  thereto  a  vibratory  longitudinal  and  lateral  motion 
in  a  plane  parallel  with  the  platform,  substantially  as  described.  3,  in  a 
machine  for  finishing  the  front  surface  of  heavy  woolen  fabrics,  the  combi- 
nation,  with  a  platform  for  sustaining  the  fabrics,  and  feeding  and  conducting 
rolls  for  passing  the  fabric  along  the  platform,  of  a  reciprocating  brush 
arranged  to  operate  on  tlie  front  surface  of  the  fabric,  substantially  as 
described.  4,  the  combination,  in:  a  chinchilla  or  petesham  finishing  machine, 
with  the  platform  and  the  reciprocating  surface-finishing  device,  of  a  rear 
surface-bnish,  substantially  as  described,  for  the  purpose  of  removing  the 
rolls  or  tufts  of  fiber  developed  on  the  rear  surface  of  the  fabric  by  reason  of 
its  movement  on  the  platform,  incident  to  the  action  of  the  rubber  or  other 
reciprocating  finishing  device,  as  set  forth." 

39,405.  H.  Lutaster-Croisier,  for  "An  apparatus  for  glazing 
chintz." — Dated  25th  April,  1876. — Belgian  patent 
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• 
/.    Progrts  de  V  Industrie  des  Matitres  Color  antes  Artifi- 
ckllcs,  par  A.  Wurtz,  Mcmbre  de  VInstitut,     (Progress  of  the 
Manufacture  of  Artificial  Colouring  Matters,  by  A.    Wurtz, 
Paris,  G.  Masson,  1876.) 


This  work,  by  one  of  the  leading  chemists  of  France,  is  a 
portion  of  the  jury  reports  upon  the  Universal  Exhibition  held 
at  Vienna,  in  1873.     It  gives  an  account  of  such  new  products 
as  have  made  their  appearance  since  the  Paris  exhibition  of 
1867,  as  well   as   of  improvements   in  the  manufacture  of 
colouring  matters  then    known.       The    reputation    of   the 
author   as    a    chemist,    and    the    assistance   which    he    has 
received  from   other  chemists  and  manufacturers,  of  whom 
he  especially    mentions    M.    Charles    Girard,    give    to   this 
little  treatise  a  stamp  of  authority  which  will  make  it  very 
welcome  to  students  of  colour  chemistry,  as  fixing  the  exact 
state  of  the   progress  of   discovery   in    artificial    colouring 
matters  in  the  year  1873.     It  does  not  purport  to  be  a  com- 
plete treatise  upon   the  artificial  colouring  matters,  but  to 
take  up  the  subject  where  it  was  left   by  the  reporters  of 
the  international  jury  of  the  exhibition  of  1867,  and  as  little 
^  possible  is  said  of  the  processes  then  known  and  practised ; 
it  does  not  therefore  supersede,  but  rather  supplements  the 
several  excellent  treatises  upon  the  tar  products,  which  are 
^'cll  known  to  those  interested  in  this  branch  of  industry. 

The  primary   material,   coal   tar,   was  formerly  obtained 
exclusively  from  gas  works,  but  is  now  also  largely  produced 
and  saved  in  the  process  of  coke  making,  owing  to  the  inven* 
£ 
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tioiis  of  Messrs.  Powell,  Dubochet  and  Knab.  The  coke-ovens 
mostly  employed  are  the  so-called  Belgian  ovens,  of  which 
twenty  are  connected  together,  the  gas  evolved  being  used  to 
heat  the  ovens,  The  coke  produced  is  said  to  be  of  excellent 
quality.  England  is  by  far  the  largest  producer  of  coal  tar, 
which,  since  the  discovery  of  the  aniline  colours,  brings  from 
nine  to  ten  times  the  price  it  was  previously  sold  for.  The 
Paris  gas  company  have  succeeded  of  late  years  in  producing 
a  liquid  tar,  very  rich  in  light  oils,  by  a  process  which  does  not 
appear  previously  to  have  been  made  public.  The  method  of 
extraction  is  due  to  MM.  Pelouze  and  Andouin.  The  tar  in 
impure  gas  is  in  the  form  of  a  yellow  cloud,  which  is  made  up 
of  excessively  fine  drops  or  bubbles.  When  a  jet  of  such 
gas  is  made  to  impinge  on  a  sheet  of  paper,  the  drops  or  bub- 
bles burst  and  deposit  on  the  paper  a  dark  stain  of  tar.  Upon 
this  phenomenon  the  inventors  founded  their  ingenious  process 
for  removing  the  last  particles  of  tar  from  gas.  The  gas  is 
caused  to  pass  through  fine  holes  drilled  in  a  brass  plate,  and 
the  jets  strike  against  another  plate  placed  at  a  short  distance, 
which  is  also  pierced  with  an  equal  number  of  holes.  But  as 
these  holes  do  not  correspond  in  position  with  those  in  the 
first  plate,  the  small  jets  of  gas  strike  against  the  metal,  and  so 
effect  the  flattening  or  bursting  of  the  tar  globules  or  bubbles. 
After  traversing  the  holes  of  the  second  plate,  the  gas  jets 
again  strike  the  plain  parts  of  a  third  plate  similarly  drilled 
with  holes.  These  two  contacts  are  sufficient  to  deprive  gas 
of  its  tarry  particles,  and  a  jet  thus  purified  does  not  soil  white 
paper.  As  this  passage  through  fine  openings  causes  a  loss  of 
pressure,  it  is  found  necessary  to  exhaust  the  gas  from  the 
first  condensers,  where  it  is  cooled,  and  by  means  of  pumps 
obtain  sufficient  pressure  to  make  it  pass  freely  through  tlie 
plates,  whence  it  passes  into  the  usual  purifiers,  and  in  which 
it  is  found,  that  being  freed  from  so  much  tar,  it  requires  less 
pressure  than  in  the  ordinary  purifying  systems.  At  one  of 
the  gas  works  where  this  plan  is  at  work,  from  a  daily  produc- 
tion of  80,000  cubic  metres  of  gas,  there  is  obtained  600  litres 
of  a  very  rich  tar  which  yields  20  per  cent  of  light  oils,  while 
the  common  gas  tar  gives  only  from  3  to  S  per  cent. 


■   ■ 


UGIIT  OILS  OF  COAL  TAR. 


In  the  distillation  of  tar  some  changes  have  taken  place, 
owing  to  the  demand  for  anthracene.  Formerly  the  pitch 
left  contained  a  considerable  portion  of  the  heavy  oils,  but  to 
obtain  tlie  anthracene  oils  it  is  necessary  to  push  the  distilla- 
tion almost  to  its  utmost  limits,  say  to  350"  or  400°  Centigrade, 
which  leaves  a  brittle,  dry,  pitch.  The  anthracene  oils  are 
those  which  come  over  last,  they  are  of  a  buttery  consistence 
and  greenish  colour. 

There  does  not  appear  to  be  any  novelty  in  the  treatment 
of  the  h'ght  or  medium  oils,  or  the  method  of  purifying  them. 
All  those  oils  which  distil  at  a  temperature  below  120°  C.  are 
generally  called  benzoles,  and  their  commercial  value  is 
estimated  from  the  proportion  which  distils  over  at  a 
temperature  not  higher  than  100"  C. ;  thus  there  are  benzoles 
of  90  per  cent.,  60,  30,  and  30  per  cent.  A  benzole  of  90 
per  cent,  yields  an  aniline  suitable  for  blue  and  black  ;  a 
benzoline  of  30  to  40  per  cent,  gives  a  good  aniline  for  red. 
For  the  latter  colour  it  is  not  only  useful  but  actually 
necessary  to  have  a  mixture  of  benzine  and  toluine,  for  it 
is  knowTi  from  the  researches  of  Hoffmann  that  rosani- 
line  contains  the  diatomic  radical  toluylene,  which  comes 
from  toluine.  However,  there  must  not  be  too  much  toluine 
in  the  benzol  ;  a  benzole  of  only  20  per  cent,  is  bad,  for 
it  yields  an  aniline  which  is  too  heavy. 

In  the  separation  of  light  oils  improvements  have  been 
made  in  distilling  and  condensing  apparatus,  by  means  of 
whidi  the  various  hydrocarbons  can  be  obtained  in  a  pure 
state.  The  principle  employed  is  old,  and  long  since  used  in 
distilling  alcoholic  liquors,  but  the  difHculties  of  adopting  it 
to  these  fluids  were  first  practically  surmounted  by  M, 
Coupler.  The  vapours  from  the  mixed  hydrocarbons  arc 
made  to  pass  over  trays  of  solution  of  chloride  of  calcium, 
which  can  be  kept  at  required  temperatures  by  coils  of  steam 
piping  or  other  contrivance.  Suppose  a  mixture  containing 
benzine  boiling  at  80"  C.  and  toluine  boiling  at  io8°  is 
distilled,  the  chloride  of  calcium  bath  is  heated  to  80°  C,  this 
does  not  permit  the  condensation  of  the  vapours  of  benzine, 
which   pass   on   in    the   state   of  vapour   while   the   toluine 
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is  condensed  the  benzine  passes  on  and  is  condensed  and 
collected  further  on.  In  a  graphic  representation  of  the 
products  obtained,  M.  Coupier  shews  that  out  of  lOO  litres  of 
light  oils  he  obtained 

Impure  mixtures  boiling  between      62°  and    80°     6  litres. 
Pure  benzine 
Impure  mixtures 
Pure  oil 
Impure  mixtures 


„                  82  „  no  6  „ 

no  „  112  17  „ 

112  „  137  5  „ 

Pure  oil                      '      „                137  „  140  9  „ 

Impure  mixtures              „                140  ,,  148  5  „ 

Pure  oil                            „               148  „  150  8  „ 


To  separate  the  oils  of  high  boiling  paint,  as  xyline. 
the  chloride  of  calcium  is  replaced  by  a  saturated  solution 
of  nitrate  of  ammonia,  or  by  paraffin,  which  are  heated  by 
superheated  steam. 

The  sections  upon  the  treatment  of  the  heavy  oils,  the 
extraction  of  phenol,  or  carbolic  acid,  preparation  of  naph- 
thaline and  anthracene  do  not  present  any  novelties. 

The  only  improvement  recorded  in  the  preparation  of 
nitrobenzole  consists  in  certain  modifications  of  apparatus 
by  which  the  nitrous  gases  evolved  are  condensed  in  coke 
towers.  It  is  preferred  to  mix  the  nitric  acid  and  benzole  in 
cylindrical  boilers,  placed  horizontally,  and  not  vertically  as 
formerly,  they  are  quite  closed  and  in  connection  with 
condensing  vessels  and  the  coke  tower.  Three  hundred  kilos, 
of  benzine  can  be  acted  upon  at  once,  and  there  need  be 
no  offensive  exhalation  of  nitrous  gases  at  any  stage  of  the 
process. 

In  the  preparation  of  aniline  a  modification  has  been 
introduced  ;  the  reduction  of  the  nitrobenzine  by  iron  and 
acetic  acid  being  accomplished,  instead  of  distilling  the  whole 
mass,  the  greater  part  of  the  aniline  formed  is  separated  by 
decantation  by  means  of  taps.  The  acetate  of  aniline  thus 
obtained  is  treated  with  soda;  the  aniline  separated  and 
rectified  is  ready  for  sale.  The  aniline  which  is  not  decanted 
off  is  distilled  over  by  means  of  a  current  of  steam,  and  thus 

CO'    "      '^le  saving  in  fuel  is  effected. 


COUPIERS  PROCESS  FOR  MAGENTA,  5 1 

The  toluidines  are  prepared  in  the  same  way  as  aniline,  and 

th^  pseudotoluidine  separated  by  a  second  operation,  which 

consists  in  incompletely  saturating  the  mixture  with  sulphuric 

acid,  and   distilling   by   means  of  a  current  of  steam,   the 

toluidine  combining  preferably  with  the  acid  remains  in  the 

still  as  sulphate,  while  the  pseudotoluidine  distils  over  ;  a 

socond    fractional    saturation    and    distillation   yields    pure 

pseudotoluidine.     The  sulphate  remaining  being  decomposed 

*^V  an  alkali  furnishes  solid  toluidine,  which  serves  to  prepare 

^itoluylamine  (decrj'sylamine)  which  yields  a  blue  colouring 

'Matter  when  treated  by  chloride  of  carbon  in  presence  of 

^iphenylamine,  but  if  the  pseudotoluidine  be  not  previously 

^^parated  the  colour  is  not  pure,  for  this  substance,  under  the 

^^me  circumstances,  gives  a  mahogany  colour. 

The  description  of  the  preparation  of  fuchsine,  magenta,  or 

^He  hydrochlorate  of  rosaniline,  by  means  of  arsenic  acid,  does 

^ot  present  any  novel  features.     The  Coupicr  process  without 

Arsenic  consists  in  heating  in   an   enamelled   iron   pan    the 

following  proportion  of  materials  : — 

Aniline  for  red,  containing  toluidine  38  parts 

Nitrobenzine    1 7  to  20     „ 

Hydrochloric  acid   18  to  22 

Cast-iron  turnings    2 


>> 

a 


The  whole  is  heated  to  about  180°  C.  for  five  hours,  when 
it  becomes  thick  ;  it  is  then  taken  out  and  cooled  in  iron  trays. 
The  "melt"  or  crude  matter  contains  about  25  per  cent,  of 
aniline,  which  is  recovered  by  carefully  saturating  with  lime, 
and  distilling,  and  the  magenta  is  obtained  from  the  residue 
in  the  usual  manner. 

Coupler's  blue  is  prepared  by  pushing  the  heating  of  the 
above  mixture  to  a  higher  degree  and  for  a  longer  time.  The 
crude  product  is  heated  with  five  times  its  weight  of  sulphuric 
acid  for  four  hours  in  iron  vessels,  commencing  at  a  tempera- 
ture of  50°  C.  and  finishing  at  90°.  Twelve  kilos,  of  the  crude 
melt  give  about  60  kilos,  of  the  sulpho-conjugate  acid,  which 
is  precipitated  by  adding  400  kilos,  of  water.  The  blue  pre- 
cipitate is  collected  upon  filters  and  washed  with  water.     It  is 
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employed  for  printing  blacks  and  greys.  The  blue  is  dissolved 
in  caustic  soda,  dried,  and  sold  in  the  form  of  small  dry  pieces 
of  a  black-blue  colour,  which  dissolve  in  water  with  a  rich  blue 
colour.  The  specimens  of  this  colour  upon  woollens  shew  a 
dark  blue-black  and  ^  bluish  grey,  such  as  would  be  formerly 
obtained  from  galls  and  iron. 

In  describing  the  rosaniline  blues  called  bleu  de  Lyon  and 
the  soluble  blues,  M.  Wurtz  had  the  advantage  of  the  assist- 
ance of  M.  Poirrier,  one  of  the  most  important  makers  of  these 
colours,  and  was  permitted  by  that  gentleman  to  visit  his 
manufactory  and  follow  out  the  processes  in  detail. 

The  operation  is  conducted  in  boilers  of  a  capacity  of  250 
litres  provided  with  an  agitator,  and  heated  in  a  bath  of  oil. 
Twenty  kilos,  of  crystallized  rosaniline  are  introduced,  and 
from  4  to  8  kilos,  of  aniline,  according  to  the  shade  of  colour 
required,  and  about  10  per  cent,  of  crystallized  benzoic  acid 
added.  The  whole  is  heated  to  i  So*"  C.  According  to  the 
proportion  of  aniline  employed,  the  blue  is  more  or  less  of  a 
reddish  shade,  there  being  three  well-defined  compounds — the 
monophenylated  rosaniline  being  reddish,  the  diphenylated  less 
red,  and  called  blue,  and  the  triphenylated,  called  blue-blue. 
To  judge  of  the  progress  of  the  operation,  a  workman  takes 
out  a  sample  from  time  to  time  and  places  it  upon  a  plate 
beside  a  sample  of  the  right  colour.  Alcohol  is  then  dropped 
upon  each  sample,  and,  the  plate  being  inclined,  the  colours 
of  the  solution  can  be  easily  compared. 

When  the  operation  is  terminated,  the  mass  must  be  quickly 
cooled.  The  boiler  is  lifted  from  the  oil  bath  by.  a  crane  and 
placed  on  a  platform  over  or  near  to  a  vat  which  is  to  receive 
its  contents.  The  thick  mass  is  expelled  by  pressure  of  air 
from  a  condenser,  and  received  into  the  vat,  where  it  is  agi- 
tated with  dilute  hydrochloric  acid  to  remove  the  excess  of 
aniline.  The  blue  remaining  insoluble  is  collected  upon  filters 
and  washed.  The  blue  is  further  purified  by  alcohol  or  ben- 
zine, which  dissolves  a  certain  quantity  of  red  or  violet 
matters. 

The  bleu  lumibre,  or  sky  blue,  is  the  result  of  a  further  puri- 
fication of  the  above  blue.     The  process  of  MM.  Girard  and 
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Liire  consists  in  treating  a  good  quality  of  blue  with  small 
(jjantitics  of  hot  alcohol,  and  then  dissolving  all  up  in  boiling 
alcohol  mixed  with  aniline.  The  liquor  is  filtered  and  lightly 
supersaturated  with  ammonia  or.  preferably,  by  an  alcoholic 
solution  of  soda,  a  small  portion  of  the  blue  precipitates  carry- 
ing with  it  the  impurilies.  After  cooling,  the  precipitate  is 
separated  by  filtration,  and,  by  adding  hydrochloric  acid  in 
ewess,  the  purified  blue  is  precipitated,  tlie  remaining  impuri- 
ties resting  in  the  solution.  This  blue  is  insoluble  in  water, 
and  can  only  be  employed  in  alcoholic  solution,  which  is  very 
ificoiivenicnt  in  dyeing.  It  has,  however,  been  made  soluble 
i)/ treatment  with  sulphuric  acid,  a  process  first  indicated  by 
Nicholson.  There  are  four  sulpho-conjugatcd  compounds  of 
this  blue  obtained  by  operating  upon  it  at  different  tiimpcra- 
(ures  with  strong  sulphuric  acid.  Nicholson's  blue  is  the 
lono-sulphated  compound.  It  is  not  soluble  in  water,  but 
lives  in  alkali,  losing  its  colour.  The  dyeing  is  performed 
n«utral  liquors,  and  the  blue  developed  by  passing  the  goods 
in  add.  The  blues  soluble  in  water  contain  more  sulphuric 
acid  tlmn  this  ono. 

The  various  stages  through  which  the  manufacture  of  the 
mcthylaniline  violets  have  passed  are  well  described  by  M. 
VVurtz.     As  is  well  known,  Hoffmann  was  the  first  to  produce 
these  colours   by  acting  upon  rosaniline  with  the  iodides  of 
methyl  and  ethyl.     The  high  price  of  iodine,  its  limited  supply, 
and  the  monopoly  of  it  in  the  hands  of  a  few  persons,  incited 
^inventors  to  discover  some  other  methods  of  producing  these 
^Htolours.     The  first  real  step  in  advance  was  the  discovery  by 
^Hbrdy  of  an  economical  metliod  of  preparing  mcthylaniline 
^Ky  heating  under  pressure  a  mixture  of  hydrochlorate  of  ani- 
line and  wood  naphtha,  by  which  he  obtained  hydrochlorate  of 
mcthylaniline  and  water.     To  Lauth  is  di^e  the  completion 

I  the  process.  He  had  made  numerous  experiments  with 
;  view  of  oxidizing  methylanilinc.  and  had  found  that  the 
drochloratc  of  this  base  became  violet  by  simple  exposure 
3  warm  atmosphere ;  and  finally  he  fixed  upon  the  chloride 
copper,  which  had  previously  been  used  by  Dale  and  Caro 
a  similar  purpose,  as  a  suitable  oxidizing  agent. 
J 
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The  practical  operations  commence  by  heating  together  in 
a  strong  autoclave  a  mixture  of  equal  parts  of  wood  naphtha, 
aniline,  and  hydrochloric  acid  by  means  of  a  bath  of  oil.  The 
heat  is  pushed  as  high  as  200°  or  220°  C,  and  a  pressure  of 
twenty-five  atmospheres  is  developed.  When  the  action  is 
complete,  the  mass  is  cooled,  and  the  base  separated  by  a 
slight  excess  of  lime  ;  it  is  then  distilled  in  a  current  of  steam. 
The  chief  product  is  dimethylaniline.  which  may  form  from 
80  to  95  per  cent,  of  the  mass,  besides  which,  there  is  present 
monomethylaniline  and  some  uncombined  aniline  with  other 
products,  which  are  separated  by  various  means. 

The  methylaniline  is  treated  as  follows  : — Upon  a  stone  bed 
the  materials  below  are  mixed  with  a  spade. 

Sand    100  parts. 

Methylaniline 10     „ 

Nitrate  of  copper    3     „ 

Common  salt  2     „ 

Nitric  acid  i     „ 

The  sand  is  placed  so  as  to  have  a  cavity  in  its  middle,  into 
which  the  methylaniline  and  other  products  are  placed.  The 
oxidation  commences  immediately,  and  during  the  mixing  the 
mass  becomes  heated  and  coloured.  After  a  certain  time  the 
dark-coloured  mass  is  made  into  large  blocks  by  pressing  in 
wooden  frames,  and  carried  to  a  stove  heated  to  40°  C,  where 
they  remain  twenty-four  hours;  at  the  end  df  this  time  the 
blocks  have  become  hard,  and  acquired  a  beautiful  canthari- 
dine-green  colour.  The  colouring  matter  is  combined  with 
copper  salt,  and  has  to  be  separated  from  it.  To  effect  this 
the  blocks  are  ground  in  a  mill  to  powder,  mixed  with  water, 
and  treated  with  a  solution  of  sulphuret  of  sodium  of  known 
strength;  the  copper  is  transformed  into  sulphuret,  and  the 
colouring  matter  set  at  liberty,  but  it  remains  insoluble  mixed 
with  sand  and  the  sulphuret  of  copper.  The  whole  is  drained 
and  twice  washed,  and  then  the  colouring  matter  is  dissolved 
out,  first  by  boiling  water  and  lastly  by  water  slightly  acidu- 
lated with  hydrochloric  acid.  The  addition  of  common  salt 
precipitates  the  colouring  matter  as  a  soft  mass,  which  is 
collected  together  by  a  spade,  dried,  ground,  and  sent  out  for 
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use  by  the  dyers.  This  process  yields  a  pure  shade  of  violet. 
To  obtain  redder  shades  it  is  necessary  to  have  a  larger  pro- 
portion of  monomethylaniline  in  the  first  instance;  but  the 
reddest  shades  cannot  be  obtained  except  by  the  direct 
methylization  of  rosaniline  by  Hoffmann's  process. 

The  so-called  aldehyde  green  was  the  first  artificial  green 
colouring  matter  discovered.  It  is  no  longer  manufactured, 
having  been  displaced  by  the  iodine  green,  which,  according 
to  the  researches  of  Hoffmann  and  Girard,  is  the  dimethyliod- 
hydrate  of  trimethylaniline.  The  best  method  of  its  manu- 
facture is  the  following.  In  a  strong  enamelled  iron 
autoclave  provided  with  an  agitator,  there  is  placed 

Acetate  of  rosaniline    10  kilos. 

Methylaniline  violet 20     „ 

Methylic  alcohol 20      „ 

The  mixture  is  heated  for  three  or  four  hours  by  means  of  an 
oil  bath.  At  the  commencement  the  temperature  may  be  raised 
to  120°  C.  without  inconvenience,  but  towards  the  end  it  should 
not  exceed  60°.  The  pressure  rises  as  high  as  ten  or  twelve 
atmospheres.  When  the  operation  is  completed,  and  the  free 
gases  liberated  are  condensed  by  being  made  to  pass  through 
a  cooled  worm,  the  mass  in  the  autoclave  is  then  heated  in  a 
water  bath  to  50°  so  as  to  distil  off  the  iodide  of  methyl ;  after 
which  it  is  dissolved  in  water  at  60°,  mixed  and  exactly  satu- 
rated with  carbonate  of  soda,  and  the  excess  of  violet  coloured 
matter  is  precipitated  by  a  small  quantity  of  common  salt,  the 
green  colour  remains  in  solution,  and  is  separated  from  the 
precipitate  by  filtration,  and  then  itself  precipitated  by  picric 
acid.  The  combination  thus  obtained  is  so  little  soluble  in 
w^ater  that  it  has  to  be  dissolved  in  weak  alcohol  for  dyeing, 
an  inconvenience  which  MM.  Laire  and  Girard  overcame  by 
using  sulphate  of  zinc  instead  of  picric  acid.  The  zinc  com- 
pound produced  is"  crystallizable,  and  very  soluble  in  water. 

The  green  from  the  methylaniline  violet  called  "vert 
lumiire,"  or  light  green,  is  prepared  quite  in  another  manner, 
and  by  the  assistance  of  the  nitrate  of  methyl,  a  substance 
which  is  very  explosive,  and  caused  many  serious  accidents 
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until  its  properties  were  better  understood.     The  following 
proportions  are  taken : — 

Violet  de  Paris    2  parts 

Methyl  alcohol    3     „ 

Nitrate  of  methyl i     „ 

Lime  sufficient  to  saturate  the  acid  in  the 
Violet  de  Paris. 

These  materials  are  introduced  into  a  large  cast-iron  cylin- 
der, upon  an  axis,  placed  horizontally  in  a  water  bath  for  half 
its  depth.  It  is  heated  for  ten  or  twelve  hours  with  continual 
agitation.  When  the  operation  is  completed,  the  contents  of 
the  cylinder  are  emptied  into  a  vat  of  water  by  being  forced 
out  of  the  interior  by  pressure  of  condensed  air;  hydrochloric 
acid  is  added  to  neutralization,  and  then  the  whole  is  boiled. 
The  excess  of  violet  is  precipitated  by  addition  of  common 
salt  and  filtration.  A  further  purification  is  effected  by  cau- 
tious fractional  precipitation  with  chloride  of  zinc  and  filtration. 
Finally  an  excess  of  chloride  of  zinc  is  added,  and  the  product 
purified  by  crystallization. 

The  use  of  nitrate  of  methyl  involving  risk  of  explosion, 
attempts  have  been  made,  and  it  is  said  with  success,  to 
employ  instead  the  chloride  of  methyl.  This  substance 
being  a  gas  at  ordinary  temperatures,  and  when  liquefied 
boiling  at  12°  C.  below  zero  presented  great  difficulties; 
but  these  have  been  overcome  by  M.  Monnet,  of  Plaine,  near 
Geneva.  The  chloride,  prepared  in  special  apparatus,  is  kept 
in  strong  reservoirs,  with  an  indicator  to  shew  its  level,  and  by 
proper  communications  a  proper  quantity  is  allowed  to  distil 
over  into  cooled  autoclaves  containing  an  alcoholic  solution  of 
the  violet  base,  and  the  mixture  heated  to  80**  C.  The 
resulting  product  is  the  dichloromethylate  of  trimethylated 
rosaniline. 

The  author  has  nothing  to  say  upon  aniline  black  which 
would  be  new  to  our  readers. 

The  colouring  matter,  safranine,  was  first  indicated  by  M. 
Willm,  and  practically  manufactured  by  Mr.  Perkin.  It  has 
to  some  extent  replaced  safflowcr  in  dyeing.     The  bases  used 
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arc  preferably  those  which  are  distilled  over  in  the  preparation 
of  magtnta,  and  they  consist  of  aniline  and  pseudotoluidine, 
the  cn'stallizablc  toluidine  which  appears  to  be  unfitted  for  the 
production  of  this  colour  being  retained  by  the  mixture  in  the 
I       still,    M.  Poirrier's  process  of  manufacture  is  as  follows: — ^In 
large  cylinders  of  enamelled  cast-iron  placed  in  cold  water  the 
above  mixture  of  bases  is  introduced  along  with  nitrite  of 
potash  prepared  by  the  action  of  heat  upon  nitre.     Hydro- 
chloric acid  is  added  in  small  quantities,  with  constant  agita- 
tion, so  as  to  prftcnt  as  much  as  possible  the  evolution  of 
nitn^en,  which  would  be  caused  by  too  rapid  action.     The 
result  of  this  action  is  then  placed  in  a  vessel  in  a  water  bath, 
and  a  further  quantity  of  the  mixed  bases,  and  the  whole  is 
"xidiz^  by  heating  with  arsenic  acid.     When  a  portion  taken 
■'111  dissolves  in  alcohol,  with  a  violet-red  shade,  the  whole  is 
:raiisferred  to  a  wooden  vat  filled  with  water  and  boiled  up  by 
-team,  and  then  filtered.     The  clear  solution  is  then  boiled 
■itth  bichromate  of  potash  to  complete  the  oxidation  which, 
in  the  action  of  the  arsenic  acid,  was  purposely  left  incomplete. 
When  the  red  colour  is  fully  developed,  milk  of  lime  is  added 
in  quantity  sufficient  to  neutralize  the  excess  of  acid.     A  pre- 
cipitate of  arseniate  of  lime  is  formed,  mixed  with  arsenite  of 
lime  and  oxide  of  chromium,  which  has  a  black  colour,  owing 
to  the  presence  of  aniline  black  or  grey.     The  liquor  is  filtered, 
and  the  safranine  precipitated  by  common  salt. 

In  other  establishments  modifications  of  this  process  are 
employed  for  the  purpose  of  treating  the  bases  with  nitrous 
acid,  in  some  cases  the  gas  itself  being  employed,  in  others  I 
nitrite  of  lead,  1 

The  diphcnylamine  blues  have  made  their  appearance  since 
1867,  The  base  itself  was  discovered  in  1864,  but  it  was  not 
employed  in  colour-making  until  some  years  afterwards,  when 
MM.  dc  Laire,  Chapoteaiit,  and  Ch.  Girard  prepared  it  by 
heating  under  pressure  a  mixture  of  aniline  and  hydrochlorate 
of  aniline  at  a  temperature  of  250°  C.  for  twenty-four  hours, 
In  the  first  experiments  the  yield  was  only  25  per  cent,  of  the 
weight  of  aniline  employed,  but  by  discharging  the  ammonia 
gas  formed  from  time  to  time,  double  that  amount  was  even- 
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tually  obtained.  The  resulting  mass  is  treated  with  concen- 
trated hydrochloric  acid  to  form  hydrochlorates  of  the  bases 
diphenylaminc  and  aniline,  and  then,  by  addition  of  a  con- 
siderable quantity  of  water,  the  first  salt  is  decomposed,  and 
the  base  floats  on  the  water,  and  solidifies  on  cooling.  It  is 
purified  by  washing,  pressing,  and  distilling.  The  next  step  is 
to  combine  it  with  the  elements  of  sulphuric  acid  by  heating 
it  strongly  with  the  concentrated  acid,  and,  after  purification, 
there  is  obtained  a  conjugate  sulpho-compound,  which  becomes 
blue  by  oxidation.  The  method  of  preparkig  this  blue,  given 
by  M.  Wurtz,  is  by  heating  in  an  enamelled  iron  vessel,  at  a 
temperature  not  exceeding  i  yf  C,  one  part  of  the  sulpho- 
compound  and  two  parts  of  ordinary  oxalic  acid  for  a  space 
of  eighteen  or  twenty  hours.  The  resulting  mass  is  boiled 
with  water  neutralized  with  ammonia,  filtered,  and  the  colour- 
ing matter  precipitated  by  sulphuric  acid.  It  is  washed  and 
combined  with  either  ammonia,  soda,  or  lime,  dried,  pulver- 
ized, and  sent  for  consumption.  The  ammoniacal  compound 
is  used  in  silk  dyeing,  the  soda  compound  for  wool,  and  the 
lime  compound  for  cotton. 

In  the  articles  upon  picric  acid,  rosalic  acid,  aurine,  and 
some  others,  we  do  not  find  anything  of  special  interest.  Upon 
the  composition  of  aurine  the  author  gives  an  account  of  the 
experiments  of  Messrs.  Dale  and  Schorl emmer.  in  which  they 
determined  its  true  composition. 

In  the  naphthylamine  series  the  only  interesting  product  is 
a  pink  colour  called  rosanaphthylamine,  used  in  silk  dyeing. 

Upon  alizarine  from  anthracene  so  much  has  been  recently 
published  in  England  that  it  is  easy  to  place  one's  self  in  ad- 
vance of  the  contents  of  this  work.  The  specimens  of  colour 
dyed  with  alizarine  are  rather  unfortunate,  and  give  a  very 
low  idea  of  the  value  of  this  remarkable  body. 

M.  Wurtz  was  censured  not  long  ago  for  somewhat  pomp- 
ously announcing  in  an  important  work  that  chemistry  was  a 
French  science.  He  may  probably  still  think  it  was  so  at  its 
modern  birth,  but  in  his  concluding  remarks,  which  we  trans- 
late, it  is  interesting  to  find  that  he  can  give  credit  to  other 
nations  for  their  efforts  and  success  in  chemistry. 
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"The  great  scientific  and  industrial  movement  which  is  a 
characteristic  of  the  present  age  is  owing  to  the  special  direc- 
tion and  continued  efforts -of  human  intelligence  in  all  civilized 
countries,  and  the  results  gained  are  the  common  property  and 
common  riches  of  all  mankind.  Each  nation  has  its  proper 
place  in  the  great  family.  Each  one  has  its  history  in  the 
past  and  its  future  before  it.  It  is,  therefore,  useful  and  proper 
to  examine  and  define  the  part  which  each  one  has  taken  in 
the  great  movement  which  is  changing  the  face  of  the  globe. 
In  time  to  come,  the  records  of  science  and  manufactures  will 
occupy  a  place  in  general  history  not  less  prominent  than  those 
of  politics  and  wars. 

"At  the  commencement  of  the  present  century  France  was 
in  excellent  training  for  industrial  di$coveries.  A  constella- 
tion of  illustrious  scientists  was  at  work  in  the  laboratories, 
and  chemical  arts  reaped  the  fruit  of  the  great  scientific 
reformation  accomplished  by  Lavoisier  and  his  pupils. 
Amongst  the  things  completed  it  is  sufficient  to  recall  the 
discovery  of  artificial  soda,  by  Leblanc,  which  has  had  so 
great  an  influence  upon  the  progress  of  industry.  But 
towards  the  middle  of  this  century  the  scientific  movement 
had  visibly  slackened  its  pace ;  men  dwelt  with  pleasure  upon 
the  glories  of  the  past,  and  adhered  to  its  traditions.  The 
new  ideas  which  had  arisen  in  science,  and  which  have  since 
given  it  a  new  life,  were  received  here  with  coldness,  but  were 
welcomed  on  the  other  side  of  the  frontier.  The  instruments 
of  science,  the  formation  and  endowment  of  laboratories,  with 
few  exceptions,  were  just  in  the  same  state  as  at  the  com- 
mencement of  the  century.  During  this  time  neighbouring 
countries,  Germany  leading  the  way,  had  applied  themselves 
to  work.  In  all  the  important  centres  laboratories  were 
erected,  splendidly  organised  and  richly  endowed  ;  nothing 
was  wanting  either  to  those  who  cultivated  and  taught 
science,  or  to  those  who  desired  to  be  its  votaries.  The 
latter  came  in  numbers,  and  when  they  had  acquired  a  solid 
knowledge  spread  themselves  every  year  in  the  ranks  of 
society,  some  as  teachers,  but  the  majority  to  devote  their 
talents  to  industrial  manufactures.     Thus  the  laboratory  is 
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at  once  a  school  of  high  science  and  a  training  ground  for 
practical  men. 

"Let  it  not  be  thought  that  there  is  a  great  distance 
between  theory  and  practice. 

"  This  report  will  have  been  written  in  vain  if  it  has  no't 
demonstrated  clearly  the  important  influence  which  pur<s 
science  has  had  upon  the  discoveries  of  practice. 

**  If,  unfortunately,  the  light  of  science  should  become 
dimmed,  and  some  day  extinguished,  the  practical  arts  wil  1 
be  devoted  to  rapid  decay.  The  money  which  a  state  applied 
to  scientific  and  superior  instruction  is  a  profitable  invest — 
mcnt,  and  Germany  has  quickly  reaped  the  fruits  of  he-^:" 
foresight.  Thirty  or  forty  years  ago  manufactures  there  wer^s 
hardly  existing,  to-day  they  are  powerfully  developed.  Th^^ 
various  manufactures  which  form  the  subject  of  this  repo 
furnish  a  striking  example,  although  happily  for  us  a 
exceptional  one.  From  an  approximative  valuation  which* 
would  appear  to  be  not  far  from  the  truth,  the  value  o 
the  artificial  colouring  matters  produced  in  the  past  yea  i 
were  : 

In  Germany 30, 500,000  francs 

(of  which  1 5,000,000  francs  for  alizarine) 

In  S>\dtzerland 7,000,000     „ 

In  England 9,000,000     „ 

In  France 7,000,000     „ 

It  is  thus  seen  that  this  industry,  which  of  all  others  is  a 
scientific  industry,  has  had  a  greater  development  in  Germany 
than  in  all  other  countries  together." 

M.  Wurtz  then  shews  that  the  French  have  contributed 
largely  to  the  discovery  of  artificial  colouring  matters,  but 
that  their  commercial  success  has  been  injuriously  influenced 
by  the  want  of  uniformity  in  the  patent  laws  of  the  various 
European  states.      He  continues  : — 

"In  France  anyone  can  obtain  a  patent  for  a  new  product, 

a  new  application  of  a  known  product,  or  a   new  process 

of  making  a  known  article.     In  England  the  patent  law  is 

early  the  same  as  in  France.     In  the  German  Empire  the 

not  valid  unless  certified  by  a   commission  of 
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examiners.  In  Switzerland  there  is  no  patent  law,  and  no 
property  in  an  invention.  This  state  of  affairs  is  a  difficulty 
for  French  industry.  Any  stranger  can  patent  his  product  or 
his  process  in  France,  while  the  French  cannot  profit  by  their 
patents  in  Germany  except  upon  the  condition  of  their  being 
approved  of  by  a  commission  of  foreigners.  In  Switzerland 
they  derive  no  advantage  from  their  discoveries,  have  no 
•privileges  to  protect  them  against  the  first  comer  who  chooses 
to  copy  their  patent  in  France,  and  work  it  on  the  other  side 
of  the  frontier.  It  would  be  a  great  advantage  to  come  to  an 
agreement  with  foreign  powers  so  as  to  regulate  the  property 
of  discoveries  in  manufactures  by  international  conventions, 
in  the  same  way  that  literary  property  is  now  protected 
by  international  copyright." 

We  may  notice,  in  conclusion,  that  this  work  is  illustrated 
by  five  double-page  plates,  containing  sixteen  figures  of 
apparatus,  executed  in  a  very  superior  style  of  lithography, 
and  that  there  are  twenty-nine  specimens  of  dyed  silk,  wool, 
and  cotton  interspersed  with  the  text,  most  of  which  are 
excellent  illustrations  of  the  colouring  matters  they  refer  to. 


2,     Colouring  Matters  derived  from  Resoreine,  * 

BY   M.   LOUIS   DURAND.       ' 


Preparation  of  Resoreine, — Benzine  is  acted  upon  by  sul- 
phuric acid,  so  as  to  substitute  two  equivalents  of  hydrogen 
by  two  equivalents  of  sulphuric  acid;  to  effect  this  the  benzine 
in  vapour  is  passed  into  four  times  its  weight  of  sulphuric 
acid  heated  to  464°  F.  The  new  compound  remains  dissolved 
in  the  excess  of  sulphuric  acid,  which  is  mixed  with  about  ten 
times  its  bulk  of  water,  and  then  saturated  with  lime.  The 
sulphate  of  lime  precipitates,  and  the  bisulphobenzylatc  of 
lime  remains  in  solution. 


*Moniteur  ScientUique  (3),  vi.,  p.  696, 
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The  latter  salt  is  now  decomposed  by  addition  of  carbonate 
of  soda,  which  is  added  as  long  as  it  produces  a  precipitate. 
The  resulting  products  are  carbonate  of  lime  and  bisulpho- 
benzylate  of  soda.  The  solution  is  filtered,  and  the  clear  liquid 
evaporated  to  dryness  in  order  to  obtain  the  soda  salt,  which 
is  white  and  like  flour. 

The  next  operation  consists  in  transforming  this  salt  into 
resorcine,  a  change  which  requires  that  the  two  equivalents  of. 
sulphuric  acid  should  be  removed,  and  replaced  by  two  equiva- 
lents of  hydroxyle.  For  this  purpose  it  is  necessary  to  treat 
the  salt  at  a  temperature  of  480°  with  five  times  its  weight  of 
dry  catistic  soda.  This  is  accomplished  in  cast-iron  pans  pro- 
vided with  mechanical  agitators,  and  heated  in  a  bath  of  oil. 
The  operation  lasts  for  twenty-four  or  thirty-six  hours,  and 
the  materials  have  to  be  frequently  tested,  so  that  the  heating 
may  not  be  too  long  protracted,  which  would  destroy  the 
resorcine  and  give  rise  to  a  mass  of  complex  substances 
entirely  valueless. 

The  melted  stuff,  when  finished,  is  poured  upon  cooled 
plates  of  cast-iron,  and  afterwards  broken  up  into  small  pieces 
to  facilitate  its  solution  in  water.  The  excess  of  alkali  is 
neutralized  by  sulphuric  acid,  and  the  resulting  sulphate  of 
soda  removed  as  much  as  possible  by  allowing  it  to  crystallize 
out.  The  resorcine  is  left  in  solution.  It  is  very  soluble  in 
water,  and  it  is  found  best  to  extract  it  from  the  solution  by 
agitating  the  whole  with  sulphuric  ether,  which  removes  it 
from  the  aqueous  solution.  The  ctherial  solution  of  resorcine 
is  distilled  to  save  the  ether  which  leaves  the  resorcine  in  the 
retort,  where,  upon  cooling,  it  forms  a  thick  crystalline  magma. 
The  management  of  large  quantities  of  ether  required  in 
some  operations  presents  great  difficulties,  arising  from  its 
volatility  and  inflammability,  and  has  already  given  rise  to 
serious  accidents. 

Preparation  of  Phthalic  Acid. — Naphthaline  is  acted  upon 
by  chlorate  of  potash  and  hydrochloric  acid.  Various  chlorides 
of  this  base  are  produced,  which  are  separated  by  treating  the 
mixture  with  hot  petroleum,  which  only  dissolves  that  chloride 
capable  of  giving  phthalic  acid  by  oxidation. 
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Upon  cooling,  the  petroleum  deposits  the  chloride  in  crystals, 
which  are  collected  and  washed  with  the  more  volatile  petro- 
leum spirits  to  remove  the  solvent  adhering  to  the  crystals. 
The  crystals  are  then  treated  with  nitric  acid  until  they  are 
completely  transformed  into  phthalic  acid.  This  acid  is  puri- 
fied by  successive  crystallizations.  It  is  then  dried  by  melting 
it  in  an  oil  bath,  so  as  to  expel  all  its  water,  for  the  succeeding 
operations  require  the  phthalic  acid  to  be  anhydrous. 

Preparation  of  Fluaresceine, — ^This  consists  simply  in  heating 
together,  at  a  temperature  of  383°  to  392°  R,  2  parts  of 
resorcine  and  i  part  of  phthalic  acid.  When  the  mixture 
has  become  very  thick  the  operation  is  finished. 

The  crude  melt  is  washed  with  boiling  water  to  remove  some 
products  formed.  The  fluoresceine,  being  insoluble,  is  collected 
upon  a  filter  and  dried. 

Fluoresceine,  considered  as  a  colouring  matter,  has  no  affini- 
ties for  either  vegetable  or  animal  fibres.  It  does  not  dye 
silk  either  alone  or  with  alkalies  or  acids.  It  forms  lakes  with 
metallic  salts,  the  finest  of  which  is  that  obtained  from  lead. 

It  is  soluble  in  all  proportions  in  alkalies.  A  few  drops  of 
an  alkaline  solution  are  capable  of  colouring  vast  quantities 
of  water,  and  produce  the  strongest  dichroism  known.  The 
mixture  is  yellow  by  transmitted  light,  and  green  by  reflected. 
So  powerful  is  this  action  that  one  part  of  the  substance  pro- 
duces a  visible  effect  on  45,000,000  parts  of  water.  Fluor- 
esceine was  for  a  long  time  merely  a  chemical  curiosity,  until 
it  was  discovered  that  bromine  combined  with  it,  giving  rise 
to  the  remarkable  colouring  substance  which  has  received  the 
name  of  eosine. 

Eosine. — ^This  colouring  matter  is  a  potash  salt  perfectly  and 
largely  soluble  in  water.  It  is  coming  into  general  use.  The 
best  fixing  agent  for  it  on  cotton  is  lead.  The  calico  is  printed 
with  a  solution  of  eosine  thickened  with  gum,  steamed,  and 
then  fixed  in  acetate  of  lead.  This  gives  more  crimson  or 
purple  shades  than  when  the  colouring  matter  is  fixed  directly 
by  albumen. 

In  silk  dyeing  it  is  found  that  the  eosine  soluble  in  water 
does  not  give  very  good  results,  the  dark  colours  produced 
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being  detached  by  rubbing,  which  is  an  indication  that  a  cer- 
tain amount  of  the  colouring  matter  is  only  in  a  loose  state  of 
mechanical  combination.  Preferable  colours  are  obtained  from 
a  modification  of  eosine  called  primrose^  and  known  also  as 
alcoholic  eosine. 

Upon  wool  eosine  gives  cochineal-like  shades,  but  its  price 
is  at  present  too  high  to  allow  it  to  compete  with  cochineal 
for  dark  colours.  It  may,  however,  be  employed  for  light 
shades  with  advantage,  since  the  cochineal  colours  lose  much 
of  their  beauty  when  diluted.  Wool  dyes  with  it  at  140**  F., 
adding  alum  at  the  rate  of  5  per  cent  of  the  weight  of  the  wool. 

Eosine  is  used  for  making  red  ink.  Fifteen  grammes  of 
eosine,  soluble  in  water,  with  a  little  sugar  and  gum,  gives  a 
litre  of  good  ink,  better  in  shade  than  that  made  from  carmine. 
It  copies  very  well. 

Primrose, — This  modification  of  eosine  is  insoluble  in  water, 
but  dissolves  in  weak  alcohol.  The  best  proportions  to 
employ  are — 

I  lb.  primrose, 
12  lb.  alcohol, 
5  lb.  water, 

^  lb.  carbonate  of  soda, 
heated  together  in  a  water  bath. 

As  before  stated,  it  fixes  upon  silk,  and  gives  finer  shades 
than  eosine,  more  crimson,  and  more  saturated.  The  silk  is 
best  dyed  in  water  containing  the  soapy  liquors  from  the  silk 
bleaching  acidified  by  acetic  acid,  raising  gradually  to  the  boil, 
washing,  brightening  with  some  organic  acid,  and  drying. 
The  dye  is  very  fast  when  exposed  to  light,  and  far  excels  in 
beauty  and  fastness  the  similar  colours  obtained  from  safranine 
and  safranum. 
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Royal  Blue  or  French  Blue. — The  present  method  of  dyeing 
a  Prussian  blue  upon  wool  was  discovered  in  1835  or  1836  by 
Messrs.  Merle  and  Malartique,  of  Bordeaux.  The  prussiate 
^Uam  blue  for  printing  was  discovered  in  1838  or  1S39  by  M. 
Eiicnne  Petit,  of  Rouen,  who  disposed  of  it  to  M.  MeJssonier, 
of  Paris.  M.  Vinant  claims  for  himself  and  M.  Dajon  the  first 
application  of  white  and  orange  discbarge  upon  Prussian  blue, 
and  holds  himself  out  a.s  an  example  of  an  inexperienced 
young  inventor  who  let  the  profits  of  his  discovery  enrich 
strangers. 

For  a  piece  of  woollen  cloth  weighing  70  lb.,  take  10  lb.  of 
yellow  prussiate,  which  dissolve  in  a  little  water,  4  lb.  sal- 
ammoniac  also  dissolved,  and  1%  !b.  of  crystals  of  tin  also  in 
solution,  In  the  quantity  of  water  necessary  for  this  weight 
of  cloth  mix  1 5  lb.  of  sulphuric  acid,  then  add  respectively  the 
salammoniac,  the  tin.  and  the  prussiate.  Enter  the  cloth 
and  heat  up  to  86°  F.  for  the  first  hour,  to  104°  for  the  second 
hour,  to  131°  for  the  third  hour,  to  158^  for  the  fourth  hour,  to 
203'  for  the  fifth  hour,  and  to  a  gentle  boil  for  the  sixth 
hour;  if  the  blue  is  not  fully  developed,  3  lb.  additional 
of  sulphuric  acid  may  be  added.  Next  day  give  it  four  or 
five  ends,  and  wash. 

For  a  lighter  shade  take,  say  for  72  lb.  of  wool,  6  lb, 
prussiate,  2j4  lb.  salammoniac,  2%  lb,  crystals  of  tin,  and 
6  lb.  of  sulphuric  acid  ;  these  quantitie.s  may  be  still  further 
reduced  for  light  blues.  For  very  dark  blue  the  following 
quantities  and  materials  arc  given  : — 40  lb.  of  wool,  6  lb. 
prussiate,  6  lb.  salammoniac,  6  lb.  sulphuric  acid,  12  lb.  alum, 
and  6  oz.  crystals  of  tin  ;  the  time  of  dyeing  required  is  five 
,ours. 

Another  dark  blue  is  obtained  by  first  treating  the  wool 
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\vdth  stannate  of  soda,  and  then  dyeing  in  pnissiate,  acid,  and 
some  tin  salt.  A  common  blue  is  obtained  upon  40  lb.  of 
wool  with  2>^  lb.  of  prussiate,  2%  lb.  sulphuric  acid,  and  5  lb. 
alum,  heated  up  for  three  and  a  half  hours,  and  then  2  oz.  of 
crystals  of  tin  added,  and  the  dyeing  continued  for  one  and  a 
half  hours  longer.  Several  other  receipts  only  slightly  differ- 
ing from  these  might  be  given,  but  we  add  only  one  more  for 
light  sky  blue.  For  50  lb.  wool  take  20  gallons  of  water, 
4  lb.  alum,  4  lb.  cream  of  tartar,  i  lb.  yellow  prussiate,  enter 
cold  and  heat  gradually  to  boiling  in  two  hours,  then  add 

1  lb.  sulphuric  acid  and  3  lb.  oxymuriate. 

Scarlet  Dye  on  WooL — This  colour  is  either  from  lac  or 
cochineal ;  the  tin  mordants  aro  most  important  The  follow- 
ing are  given  by  Vinant : — 

Scarlet  Mordant  No.  i. — Three-quarter  pounds  common 
salt,  2  gallons  water,  dissolve  and  add  15  lb.  nitric  acid, 
and  then  gradually  i  ^  lb.  of  granulated  tin  or  rolled  tin. 

Scarlet  Mordant  No,  2, — Thirty  pounds  muriatic  acid,  2 
gallons  warm  water,  1 5  lb.  nitric  acid,  9  lb.  of  tin  dissolved 
with  care. 

The  solution  of  tin  for  preparing  the  lac  lake  for  dyeing  is 
made  by  dissolving  \\%  lb.  tin  in  71  lb.  of  hydrochloric  acid. 
For  50  lb.  of  the  lac  lake  in  powder  take  25  lb.  of  this 
tin  solution  and  5  gallons  of  warm  water,  and  leave  three  or 
four  days  in  contact  before  using.  To  dye  20  lb.  wool  scarlet 
with  lac  lake,  boil  three  quarters  of  an  hour  with  2  lb.  tartar 
and  2  lb.  of  the  scarlet  mordant  No.  2  ;  lift  and  add  i  lb. 
tartar,  2  lb.  scarlet  mordant  No.  2,  and  7^  lb.  of  the  prepared 
lac  lake  ;  boil  one  hour  to  one  hour  and  a  quarter  ;  if  the 
colour  is  then  short  of  brightness  some  more  mordant  may  be 
added,  if  it  is  deficient  in  depth  some  more  of  the  prepared 
lac  lake  may  be  added.  Turmeric  is  employed  where  quite 
fast  colours  are  not  necessary. 

Cochineal  Scarlet  on  WooL — For  10  lb.  of  wool  take  i  lb. 
tartar,  J^   lb.   turmeric,  i^  lb.  of  cochineal  in  powder,  and 

2  lb.  of  the  scarlet  mordant  No.  2.  Boil  for  an  hour  or  an 
hour  and  a  quarter,  until  the  full  depth  of  colour  has  been 
obtained. 
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Dark  Scarlet-Pink  on  Wool, — Thirty  pounds  wool,  2  lb. 
white  tartar,  4  lb.  scarlet  mordant  No.  2,  2^  lb.  powdered 
cochineal.     Boil  as  usual. 

Light  Crimson  on  Wool, — Thirty  pounds  wool,  2|^  lb. 
white  tartar,  4  lb.  scarlet  mordant,  3  lb.  ammoniacal  cochineal, 
I  lb.  cochineal.     Dye  as  usual. 

Turkey  Red  Colour  on  Wool, — Sixty  pounds  wool,  6  lb.  to 
7  lb.  tartar,  12  lb.  scarlet  mordant  No.  2,  12  lb.  cochineal  in 
powder;  boil  for  one  to  one  and  a  half  hours,  then  lift  and  add 
10  lb.  of  ammoniacal  cochineal,  and  work  for  another  hour. 
Recently  the  ammoniacal  cochineal  has  been  replaced  by 
magenta  or  fuchsine,  the  colour  is  brighter  but  not  so  fast. 

A  similar  shade  can  be  obtained  with  lac  dye,  brightened 
up  with  magenta  to  the  desired  shade. 

Greens  on  wool  are  obtained  from  fustic  and  extract  of 
indigo,  the  mordant  being  alum  and  tartar,  and  sometimes 
sulphate  of  alumina  and  tartar,  for  olive  greens  archil  is 
added.  Greens,  in  which  the  yellow  part  is  from  picric  acid, 
are  dyed  with  ^  lb.  picric  acid,  i  ^  lb.  sulphate  of  soda,  and 
2  lb.  sulphate  of  alumina  for  10  lb.  wool,  and  afterwards  the 
necessary  quantity  of  sulphate  of  indigo. 

For  fancy  shades  upon  wool  the  three  primary  colours,  red, 
yellow,  and  blue  are  mixed  in  the  required  proportions,  or  the 
wool  is  brought  to  the  desired  shade  by  superposing  one 
colour  upon  another.  The  red  part  is  from  cochineal,  the 
yellow  from  fustic,  and  the  blue  from  sulphate  of  indigo,  with 
sulphate  of  alumina  and  sulphate  of  soda  as  the  mordanting 
substances,  the  shades  obtainable  are  infinite. 

The  importance  of  bichromate  of  potash  as  a  mordant  or 
preparation  for  dyeing  wool  is  dwelt  upon.  The  maximum 
quantity  to  be  employed  is  2j4  lb.  for  100  lb.  of  wool  for  dark 
shades  and  for  greens,  down  to  5^  lb.  for  lighter  shades  of 
grey  and  drab.  The  author  does  not  attempt  any  explana- 
tions of  the  remarkable  power  possessed  by  the  bichromate. 

Indigo  Dyeing  of  Wool, — The  method  of  setting  and  main- 
taining the  indigo  vat  described  by  the  author  has  been  in 
practice  some  twenty-five  or  thirty  years,  and  is  highly 
recommended  by  him  as  possessing  all  the  advantages  which 
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could  be  desired  on  the  score  of  the  brightness  and  fastness  of 
the  colours  produced.  The  vats  are  freshened  up  in  the  same 
manner  from  the  beginning  to  the  end,  and  are  as  good  after 
four  months*  working  as  at  the  commencement;  they  are  never 
run  off,  but  every  four  or  five  months  the  sediment  is  cleared 
out  by  a  sort  of  sack  frame;  three  or  four  dyeing  operations 
can  be  completed  before  noon,  and  as  many  afterwards  with- 
out any  diminution  of  shade  or  any  loss  of  fastness  in  the 
last  operation  of  the  day. 

According  to  Vinant  it  is  a  mistake  to  suppose  that  the 
best  kinds  of  indigo  are  necessary  to  obtain  the  finest  blues. 
The  indigotine,  or  the  pure  colouring  principle,  is  the  same  in 
all  qualities.  The  difference  in  price  of  indigos  being  owing 
to  the  relative  proportion  of  earthy  matters  and  other 
impurities  which  they  contain  ;  in  the  indigo  vat  it  is  the 
indigotine  alone  which  dissolves,  all  the  insoluble  matter  pre- 
cipitating to  the  bottom  of  the  vat  and  being  quite  harmless  in 
the  dyeing.  Attention  must  be  paid  to  the  temperature  of  the 
vat,  a  point  which  is  usually  neglected.  Different  dyers  vary 
much  in  their  practice  in  this  respect,  but  it  will  be  found  that 
if  the  vat  is  too  warm  the  colour  will  come  out  in  the  fulling. 

The  Indigo  Vat. — If  the  vat  be  6  feet  in  diameter  and  7 
feet  deep  it  is  filled  with  water  warmed  to  1 30''  F.,  and  then 
add  4j4  lb.  of  ground  indigo,  34  lb.  of  crystals  of  soda  (or  16  lb. 
•  of  soda  ash)  and  67  lb.  bran,  the  whole  is  carefully  raked  up  and 
left  at  rest  for  twelve  hours,  then  2  lb.  of  lime,  perfectly 
slacked,  is  added  and  well  raked  up,  and  the  vat  left  for 
eighteen  or  twenty-four  hours,  the  heat  being  kept  up  between 
110°  and  130°  R;  during  this  time  the  liquor,  at  first  blue, 
changes  gradually  to  pale  green  and  then  yellow,  and  the 
scum  which  was  white  at  the  beginning  becomes  blue.  The 
vat  has  a  mildly  acid  smell  which  is  not  disagreeable.  It 
should  now  be  tested  by  dipping  a  sample  of  the  stuff  to  be 
dyed  in  it,  which  should  come  out  of  a  light  green  and  become 
rapidly  blue  in  the  air.  The  indigo  has  been  dissolved  by  the 
alkali  owing  to  the  dcoxidation  effected  by  a  species  of  fer- 
mentation of  the  bran  ;  it  requires  experience  to  know  when 
this  has  been  fully  accomplished,  and  then  the  fermentation 
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^ust  be  stopped,  for  a  continuance  of  it  would  be  injurious, 
entering  into  putrefaction  and  leading  to  loss  and  destruction 
of  indigo.  This  excess  of  fermentation  is  recognised  by  a 
disappearance  of  the  blue  froth  or  scum  which  is  replaced  by 
a  colourless  one,  the  bad  smell  of  the  liquor,  absence  of  blue 
particles  Gf  indigo  in  the  bottoms  of  the  vat.  and  by  testing 
with  white  cloth  which  acquires  little  or  no  colour  by  dipping. 
The  fermentation  is  arrested  by  the  addition  of  lime.  The 
time  chosen  to  add  the  lime  is  when  the  vat  possesses  the 
greatest  dyeing  power.  If  added  before  the  whole  of  the 
indigo  is  dissolved  it  stops  further  solution  of  it,  and  the 
vat  has  a  dark  blue  appearance  from  undissolved  indigo. 
In  such  a  case,  a  further  addition  of  bran  re-establishes 
the  fermentation.  The  loss  by  permitting  the  fermentation 
lo  get  a-head  is  so  considerable  that  it  is  better  and 
safer  to  run  the  risk  of  stopping  it  too  soon  than  to 
wait  too  long,  for  the  inconvenience  in  this  case  only 
amounts  to  the  expenditure  of  a  little  more  bran  and  waiting 
a  longer  time.  It  is  not  advisable  in  any  case  to  wait  until 
the  last  moment  to  add  the  lime,  it  can  be  added  by  portions 
so  as  to  control  and  diminish  gradually  the  fermentation  as  it 
reaches  the  desired  stage,  and  then  stop  it.  Generally  the 
lime  should  be  added  in  portions  commencing  about  thirty  or 
thirty-six  hours  after  the  bran  has  been  added,  and  the  vat 
may  be  seen  to  improve,  the  liquid  becoming  more  yellow,  and 
the  scum  more  blue  and  more  permanent.  When  all  is  well 
the  vat  has  an  agreeable  aromatic  odour  and  a  taste  neither 
acid  nor  alkaline,  and  a  sample  of  white  cloth  is  well  dyed  in 
it-  The  quantity  of  lime  necessary  is  from  i8  to  22  lb.  The 
^^Jt  must  be  well  raked  up  every  time  the  lime  is  added  and 
^B^n  it  is  heated,  but  the  raking  up  must  be  moderate  and 
^Brt  excessive. 

^K^  When  the  vat  is  in  good  order,  neither  soft  from  deficiency 
of  lime  nor  hard  from  excess  of  lime,  the  dyeing  may  be  com- 
menced and  continued  until  evening  when  it  must  be  refreshed 
by  an  addition  of  indigo  to  replace  that  which  has  been  with- 
drawn by  the  dyeing.  For  each  pound  of  indigo  employed 
in  the  freshening  up  there  must  be  J^  lb,  of  molasses,  %   lb. 
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of  crystals  of  soda,  ancT  3  or  4  lb.  of  lime  added  to  the  vat, 
and  it  should  be  raked  up,  the  last  raking  being  at  nine  or 
ten  o'clock  in  the  night  If  the  vat  in  the  morning  is  in  good 
condition  and  there  is  no  fermentation  going  on,  which  is 
indicated  by  the  clearness  of  the  liquid  and  no  bran  floating 
on  the  top,  it  is  not  necessary  to  add  any  lime  at*  the  com- 
mencement, and  dyeing  may  go  on  until  noon,  when  the  lime 
necessary  may  be  added  and  the  vat  raked  up;  it  will  be 
ready  for  dyeing  after  dinner. 

By  thus  freshening  up  every  working  day  the  vat  will  dye 
for  four  or  five  months. 

When  the  vat  is  working  continuously  it  should  have  an 
addition  of  2  J^  lb.  each  of  molasses  and  crystals  of  soda  every 
night.  A  vat  thus  properly  kept  up  is  only  subject  to  the 
two  defects  of  becoming  either  too  hard  or  too  soft  by  having 
too  much  or  too  little  lime,  the  latter  fault  as  beforesaid  is 
the  most  serious,  the  other  can  be  corrected  by  adding  more 
bran  and  waiting  a  few  hours.  A  vat  that  has  been  allowed 
to  become  too  soft  and  entered  into  putrefactive  fermentation 
can  be  cured  by  addition  of  lime  and  indigo,  but  the  por- 
tion of  indigo  which  may  have  been  destroyed  by  the  said 
fermentation  is  totally  lost. 

The  temperature  of  the  vat  must,  of  course,  be  kept  up,  and 
when  re-heating,  should  be  raised  to  a  temperature  of  120''  or 
1 30°  F.  The  proper  temperature  for  regular  working  is  from 
1 10°  to  US'"  F.  If  worked  hotter  the  blue  will  be  darker  and 
more  purple,  but  it  will  not  be  so  fast  to  soap. 

At  the  end  of  four  or  five  months  the  bottoms  must  be 
removed,  but  the  clear  liquor  is  still  good,  and  may  be  used 
for  setting  a  new  vat,  which  then  requires  only  half  the  quan- 
tity of  materials  indicated  at  the  commencement. 

This  vat  has  entirely  supplanted  the  older  vat,  in  which 
madder  and  pastel  or  woad  were  used.  Madder  was  only  use- 
ful from  the  fermetescible  matters  in  it.  The  colouring 
matter  was  no  use,  but  molasses  are  much  preferable  as  being 
cheaper,  and  not  filling  up  the  vat. 

Molasses  and  lime  alone  dissolve  indigo  perfectly  and  com- 
pletely, but  the  addition  of  carbonate  of  soda  is  useful ;  for 
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however  well  the  wool  has  been  bleached,  it  retains  always 
some  greasy  matters,  which  are  acted  upon  by  the  soda,  partly 
caustified  by  the  lime,  and  which  favours  the  entrance  of  the 
indigo,  giving  fuller  and  faster  colours. 

In  treating  of  the  dyeing  and  printing  of  delaines  or  goods 
containing  both  cotton  and  wool,  we  were  perplexed  at  finding 
several  times  the  prescription  of  passing  the  goods  at  first  in 
stannate  of  soda,  and  then  washing  off  without  any  acid.     The 
ordinary  stannate  of  soda  used  in  England  would  give  little 
or  no  tin  to  the  cloth  by  such  a  treatment ;  but  we  find  at 
page  219  a  receipt  for  the  preparation  of  the  so-called  stannate 
of  soda,  which,  the  author  says,  is,  without  contradiction,  the 
best  that  can  be  employed  for  preparing  or  mordanting  goods 
for  either  printing  or  dyeing.     It  is  composed  of  7  lb.  of  oxy- 
muriate  of  tin  mixed  with  3  gallons  of  caustic  soda  at  30°  Tw. 
for  one  part,  and  1 1  lb.  of  oxalic  acid  dissolved  in  i  gallon  of 
water  for  the  other,  the  two  solutions  being  mixed  together 
and  reduced  by  water  to  the  proper  strength,  which  is  i^°  B. 
for  mordanting  loose,  and  6°  for  preparing  by  padding  without 
pressure.     The  padded  goods  are  simply  left  twelve  hours  cool 
and  then  washed  off.     We  do  not  give  any  of  the  great  mass 
of  receipts  for  dyeing  these  goods,  not  observing  any  particular 
novelty  in  them,  and  because  they  are  not  accompanied  by 
any  explanatory  text.     We  may,  however,  observe  that  sul- 
phate of  alumina  (patent  alum)  is  much  used,  that  salt  being 
readily  obtained  on  the  Continent  quite  free  from  iron,  and, 
moreover,  that  sulphate  of  soda  is  nearly  always  employed  in 
conjunction  with  the  sulphate  of  alumina. 

Yarn  Dyeing, — A  mordant  to  be  used  for  dyeing  in  some 
of  the  aniline  colours  consists  of  100  lb.  of  sulphate  of  alumina, 
dissolved  in  12  or  13  gallons  of  water  by  boiling,  avoiding 
copper  vessels.  Then  12  lb.  of  sulphite  of  soda  are  thrown  in 
at  once,  and  well  stirred  up  with  a  wooden  stirrer,  and  the 
whole  boiled  for*  at  least  two  hours.  The  liquor  is  then 
filtered,  and  is  very  concentrated.  It  should  be  reduced  to 
about  12''  Tw.  for  steeping  the  yarns,  which  remain  in  the  fluid 
five  hours,  and  then  washed  and  immediately  dyed.  The  use 
of  sulphite  of  soda  seems  unusual  and  not  very  rational.     The 
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author,  however,  praises  it  as  being  superior  to  sumac,  stan- 
nates,  acetate  of  alumina,  oleine  soap,  tin  solutions,  oil  mor- 
dants, and  other  substances  in  use  for  preparing  cotton  for 
anilines. 

Black  for  Bobbin  Cotton, — Ten  pounds  of  the  cotton,  first 
boiled  for  six  hours  in  water  alone  to  clean  it,  then  dipped 
seven  times  in  a  bath  containing  2  lb.  of  logwood  extract  and 
12  oz.  of  dark  catechu  heated  to  about  160°  F. ;  leave  in  the 
liquor  covered  up  all  night.  Then,  without  washing,  enter  into 
a  solution  just  warmed  of  3  oz.  of  sulphate  of  iron  and  3  oz.  of 
sulphate  of  copper ;  lift,  leave  in  a  vessel  for  half-an-hour,  and 
pass  in  a  warm  solution  containing  3  oz.  of  bichromate  of 
potash ;  leave  to  drain  for  an  hour,  and  wash  well.  Pass  again 
in  the  original  logwood  and  catechu,  to  which  some  fustic  ex- 
tract may  be  added  ;  leave  two  hours,  and  without  washing 
pass  in  cold  chrome,  and  wash  ;  soften  by  emulsion  of  oil  and 
soda,  or  in  soap  and  water. 

Another  Black  on  Yarn, — For  20  lb.  of  cotton,  give  seven 
turns  in  sumac  liquor  at  104°  F.,  the  sumac  being  at  the  rate 
of  8  lb.  per  100  lb.  of  cotton  ;  lift,  air,  and  wring.  Give  nine 
ends  in  a  clear  solution  of  calcined  copperas,  dissolved  at  the 
rate  of  3  lb.  for  100  lb.  of  cotton.  Lift,  wash  well,  and  dye  in 
logwood,  taking  40  or  45  lb.  per  100  lb.  of  cotton.  Lift,  leave 
for  one  hour,  wash  and  soften  as  above. 

Aniline  Black  upon  Yarn. — This  process  requires  great  care 
in  the  working,  or  the  colour  will  be  uneven.  By  proper  atten- 
tion, a  very  fine  black  can  be  obtained.  However,  I  may  con- 
fess that,  say  once  in  ten  times,  I  got  only  a  bad  result  The 
cotton  being  well  scoured,  take  for  each  pound  one-fifth  of 
sulphate  of  copper  dissolved  in  water  slightly  acidulated  with 
hydrochloric  acid.  Give  seven  ends  and  wring  well.  Pass 
for  five  ends  in  a  solution  of  hydrosulphate  of  soda  at  )^  lb. 
per  gallon  heated  to  1 20°  F. ;  wash  well.  Dye  cold  in  suffi- 
cient water  containing  3  oz.  of  chlorate  of  potash,  3  oz.  of 
salammoniac,  ^  lb.  of  muriate  of  aniline.  Pass  the  cotton 
rapidly  seven  ends,  wring  well,  and  beat.  Hang  up  very 
evenly  in  a  room  heated  to  about  yy""  F.  for  forty-eight  hours, 
and  afterwards  increase  the  heat  to  86°  F.     Pass  in  either 
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bichromate  or  in  weak  soda,  and  wash  very  well.     If  the  black, 
after  drying,  is  reddish,  it  maybe  improved  by  treatment  with  ] 
very  weak  chloride  of  lime  solution. 


Upon  the  Artificial  Colouring  Matters  of  MM.  Croissant  I 

and  Brctoimii^re. 


These  colouring  matters  form  the  subject  of  an  English 
patent  dating  24lh  April,  1873,  upon  which  the  ^50  stamp 
duty  necessary  to  keep  tlie  patent  valid  was  paid  in  due 
course  some  months  ago.  The  announcement  that  colouring 
matters  possessing  great  stability  and  powers  of  resistance  to 
the  action  of  iiglit.  air,  and  detergents,  could  be  produced  from 
such  a  material  as  sawdust  by  the  action  of  inexpensive 
agents  like  sulphur  and  soda  was  naturally  received  with  con- 
siderable interest  by  all  interested  in  textile  colouring.  When 
it  became  known  from  the  specimens  exhibited  that  the 
colours  yielded  did  not  present  any  novelty  in  shade,  that 
they  belonged  to  what  may  be  called  the  catechu  class  of 
colours — browns,  drabs,  and  greys — and  that  they  did  not 
possess  brightness  or  brilliancy,  they  almost  immediately  fell 
into  neglect,  and  but  little  has  been  heard  of  them  for  some 
lime  past.  A  recent  report  by  M.  R.  Glanzmann*  shews  that 
attempts  are  still  being  made  to  apply  these  colours,  and  it  is 
thought  useful  to  draw  up  an  abstract  of  what  has  been  pub- 
lished concerning  them. 

A  lengthy  paper  upon  this  subject  was  read  to  the  Industrial 
Society  of  Mulhouse  by  one  of  the  patentees  on  tlie  30th 
December,  1873.+  The  first  idea  of  the  experimenters  was  to 
trj-  and  obtain  some  new  modifications  of  well  known  colours, 
and  ihcy  commenced  upon  the  solid  extracts  of  logwood, 
])cachwood,  quercitron  bark,  and  catechu,  and  considering 
that  all  these  substances  contained  varieties  of  tannin,  and 
That  gallic  acid  was  really  a  product  of  tannin,  they  had  tlie 
•  Bullclin  (le  la  Sot.  Intl.  ilc  Rouen,  iv.,  p,  61. 
t  Uullelinoflhc  Society,  xliv.,  p.  465. 
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idea  of  treating  the  extracts  as  gallic  acid  is  treated  when  it  is 
desired  to  transform  it  into  metagallic  acid,  that  is  by  simple 
exposure  to  heat  and  air  at  about  5CX>°  F.  At  this  tempera- 
ture oxygen  was  absorbed,  carbonic  acid  evolved,  and  they 
obtained  from  logwood  extract  amongst  others  a  bulk>'', 
spongy,  black  mass,  very  light,  totally  insoluble  in  water,  but 
easily  soluble  in  alkalies,  and  possessing  generally  the  pro- 
perties of  metagallic  acid. 

In  further  experiments  caustic  soda  was  added  to  the 
extracts  and  the  mixture  heated,  the  alkali  facilitated  the 
action  in  a  remarkable  manner  and  the  same  product  was 
more  easily  obtained,  and  was  used  for  dyeing  cotton  and  linen 
yarn  in  the  year  1868.  The  experementers  then  operated 
upon  other  organic  matters  such  as  starch,  farina,  bran,  saw- 
dust, &c.,  in  the  same  way,  f>.,  with  addition  of  caustic  soda, 
but  no  colouring  matters  were  obtained. 

They  then  thought  of  adding  some  agent  to  the  soda  which 
would  be  capable  of  removing  hydrogen  from  the  organic 
substances,  and  having  tried  iodine,  bromine,  and  sulphur, 
fixed  upon  the  latter  as  most  proper  for  their  purpose  and 
at  length  succeeded  in  producing  a  series  of  bodies  which  they 
call  organic  sidphiirets. 

There  is  scarcely  an  organic  substance  which,  under  the 
influence  of  soda,  sulphur,  and  heat,  does  not  yield  a  matter 
which  can  be  used  in  dyeing ;  amongst  the  materials  acted 
upon  were  sawdust  from  common  woods,  humus  from  decayed 
oakwood,  horn,  feathers,  refuse  of  wool  and  silk,  sugar, 
glucose,  starch,  gluten,  flour-starch,  lichens  and  mosses,  cotton 
waste,  tannin,  gallic  acid,  gelatine,  milk,  lactarine,  animal 
excrements,  urea,  soot,  the  organic  acids,  aloes,  gum  dragon, 
gum  lac,  gum  arable,  tragacanth,  dextrine,  glycerine,  and 
others. 

In  some  cases  it  was  found  that  the  sulphur  entered  directly 
into  combination  with  the  organic  substance  without  dis- 
placing any  of  its  elements,  the  temperature  employed  not 
much  exceeding  212°  F.  ;  aloes  is  an  example. 

In  the  great  majority  of  cases  the  sulphur  combines  with 
the  hydrogen  of  the  organic  substance,  sulphuretted  hydrogen 
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is  evolved,  and  the  place  of  the  hydrogen  is  taken  by  sulphur,  ] 
the  temperature  required  may  be  480°  F.  to  580"  F,,  or  even  | 
higher  ;  sawdust  is  an  example. 

As  a  general  rule  the  more  the  operation  is  pushed  by  heat 
and  the  greater  the  proportion  of  sulphur  employed  the  darker 
arc  the  products  obtained,  and  M.  Chevreul  reports  upon  the 
dyed  and  printed  colours  that  those  yielded  by  the  more  _ 
extreme  processes  are  the  fastest  when  exposed  to  light  and  I 


The  products  are  very  hygrometric,  and  must  be  preserved 
from  free  contact  with  the  air,  for  they  become  speedily  in- 
jured by  absorption  of  water  and  oxygen.  The  same  thing 
takes  place  if  they  are  dissolved  in  water,  and  kept  for  a  length 
of  time.  It  is  observed  that  freshly-prepared  solutions  of  these 
dye  stuffs  shew  a  strong  affinity  of  the  colouring  matter  for 
fibre,  upon  which  it  fixes  without  the  assistance  of  a  mordant, 
and  BO  complete  is  this  affinity,  that  by  prolonged  contact  with 
fibre  the  solution  becomes  nearly  colourless;  but  after  a  while 
this  affinity  diminishes,  and  old  solutions  made,  say  four  or 
five  months,  do  not  dye  at  all,  the  colouring  matter  being  pre- 
cipitated. To  obtain  the  best  results  from  these  colours,  they 
-hould,  therefore,  be  freshly  dissolved  in  soft  water;  hard  water 
precipitates  the  colouring  matter. 

The  method  of  dyeing  consists  of  working  the  cotton  for 
half-an-hour  in  warm  liquor  containing  a  sufficient  amount  of 
the  colouring  matter,  wringing  out,  and  working  hot  for  half- 
an-hour  in  solution  of  bichromate  of  potash,  washing,  and  lastly 
boiling  in  solution  of  carbonate  of  soda. 

The  colouring  matter  obtained  by  acting  upon  the  humus  of 
decayed  wood  of  old  oak  trees  has  an  extraordinary  affinity 
for  cotton  fibre,  dyeing  the  darkest  shades  at  one  operation, 
and  giving  the  fastest  colours.  The  specimen  of  yarn  dyed 
« ith  this  substance  (inserted  in  the  text,  p.  474)  shews  a  colour 
much  resembling  a  medium  manganese  brown.  It  is  dull,  and 
without  depth.  Bran  gives  a  colour  which  dyes  a  dark  catechu 
brown,  which,  by  boiling  with  carbonate  of  soda,  acquires  a 
^^.'yer  tint ;  but  neither  of  the  shades,  as  illustrated  by  dyed 
,  sm,  can  be  said  to  be  good. 
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The  chief  material,  however,  is  sawdust,  preference  being 
given  to  that  from  woods  containing  the  least  amount  of 
resinous  matters,  as  the  oak,  beech,  cherry,  and  chestnut  The 
sawdust  must  be  dried  and  finely  sieved.  After  treatment 
with  soda  and  sulphur,  it  yields  a  soluble  product  of  a  dark 
brown  colour,  without  odour,  and  which  dyes  fibre  of  a  dark 
greenish  grey.  After  chroming,  it  is  not  changed  by  boiling 
carbonate  of  soda,  and  is  fast  to  air  and  light,  to  acids,  alkalies, 
and  soap. 

Sawdust  which  has  been  degged  with  urine,  and  kept  several 
months,  yields  a  greenish-black  material,  having  a  great  affinity 
for  fibre,  which  it  dyes  of  a  grey  more  or  less  deep,  which, 
when  chromed,  has  a  catechu  grey  colour.  It  is  changed  by 
boiling  in  carbonate  of  soda,  retaining  its  intensity,  but  acquir- 
ing a  purplish  hue.  It  is  noticed  that  if  the  primary  material 
contains  nitrogen — for  example,  bran,  flour,  &c. — the  shades 
dyed  are  always  more  or  less  modified  by  the  boiling  car- 
bonate of  soda. 

The  product  obtained  from  sawdust  and  an  alkaline  sul- 
phuret  heated  to  a  high  temperature  is  very  soluble  in  water, 
has  a  most  remarkable  tinctorial  power,  and  gives  shades  of 
great  fastness,  even  when  light  and  delicate. 

There  are  two  samples  of  dyed  yam  to  illustrate  the  colours, 
one  dark  and  the  other  light.  The  dark  may  be  characterized 
as  a  brownish  black,  or  a  very  dark  chocolate.  The  colour  is 
not  bright  or  agreeable.  The  light  shade  is  nearly  the  colour 
of  unbleached  linen  yam,  tolerably  bright  and  pleasant  Aloes 
give  a  purplish  grey,  which,  from  the  sample  given,  cannot  be 
said  to  be  a  very  desirable  shade. 

Tartrate  of  soda  gives  very  surprising  results.  Itself  quite 
colourless,  it  acquires  by  the  action  of  sulphur  remarkable 
dyeing  powers,  and  is  capable  of  yielding  different  colours. 
The  product  is  very  soluble  in  water,  in  which  it  dissolves  with 
a  fine  emerald-green  colour.  Cotton  dyed  in  it  acquires  a 
tobacco-brown  shade,  which,  by  the  action  of  boiling  carbonate 
of  soda,  changes  into  a  good  bluish-grey,  while  the  soda  solu- 
tion becomes  coloured  green. 

Logwood  extract  treated  by  the  process  gives  a  colouring 
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matter  of  great  power,  the  solution  of  which  may  be  kept  a 
long  time  «-ithout  being  injured.  The  greys  and  blacks  which 
may  tje  obtained  from  it  are  very  fast,  and  are  comparable  to 
those  obtained  from  aniline.  At  the  conclusion  of  this  paper, 
of  which  we  have  given  a  condensed  abstract,  the  patentees 
say — '■  The  majority  of  the  colours  which  we  have  obtained 
have  certainly  neither  the  purity  nor  the  brilliancy  of  the  ani- 
line colours.  They  are  generally  compound  shades,  which, 
however,  are  suitable  for  a  great  number  of  purposes.  They 
may  be  advantageously  combined  with  other  colours  to  darken 
them,  and  to  give  them  what  is  known  as  a  '  fast  bottom.' 
Amongst  them  are  a  certain  number  of  remarkable  fastness 
>'.  hich  may  be  profitably  employed  in  the  colouring  of  goods 
.  hich  are  required  to  resist  the  action  of  alkalies  and  frequent 
.',  .lihings.  The  manufacture  of  these  products  is  uncommonly 
simple,  requiring  no  costly  materials,  nor  special  apparatus, 
and  it  may  be  hoped  that  tJiey  are  worthy  of  attention  of 
both  practical  and  scientific  men." 

The  chemical  section  of  the  Industrial  Society  of  Mulhouse 
appointed  Messrs.  Schaeffer,  Brandt,  Scheiu'cr-Rott,  Witz,  and 
Rosenstiehl  to  study  and  report  upon  this  invention.  They 
made  their  report  to  the  meeting  on  the  25th  March,  1874, 
and  the  salient  points  of  it  are  as  follows  : — The  reporters  were 
interested  in  the  examination  of  colours  practically  used  for 
dyeing  drills  or  ticking,  and  which  was  so  resistant  as  to  per- 
mit an  ink  stain  to  be  removed  from  the  dyed  goods  by  means 
of  oxalic  acid  without  injuring  the  colour  itself  There  are 
very  few  colours  which  are  not,  in  part  at  least,  removed  by 
the  action  of  acids.  They  found  cotton  took  the  dyes  very 
readily  and  very  evenly,  and  that  defects  in  bleaching  which 
would  cause  many  self-colours  to  be  cloudy  or  uneven,  had  no 
injurious  action  here.  After  trying  many  of  the  preparations 
and  various  methods  of  fixing,  they  found  all  the  shades  were 
dull,  and  not  differing  much  from  one  another.  None  of  them 
were  as  bright  as  catechu  colour,  the  nearest  to  catechu  being 
that  made  from  Cuba  wood,  and  prepared  by  the  reporters 
themselves.  All  the  colours,  when  fixed  by  chroming,  pos- 
sessed a  degree  of  stability  rarely  found  with  vegetable  colour- 
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ing  matters.  Light  does  not  act  sensibly  upon  them  for  a  long 
time.  Boiling  soap  does  not  produce  any  noticeable  change. 
Boiling  alkaline  solutions  alter  the  shades  to  greys  of  a  gc^ater 
or  less  degree  of  purity,  seeming  to  remove  a  small  quantity 
of  a  brown  colouring  matter. 

Oxalic  acid  dissolved  in  four  times  its  weight  of  water  has 
no  action  upon  the  colours,  which  renders  it  possible  to 
remove  an  ink  stain  from  a  dyed  colour  without  leaving  any 
trace  of  rts  action.  Chlorine  and  hypochlorites  destroy  the 
colours  rapidly. 

The  products  of  Messrs.  Croissant  and  Bretonni^re  did  not 
give  to  the  reporters  any  shades  of  colour  which  could  not  be 
obtained  by  well-known  methods  long  in  use,  but  they  have 
an  advantage  in  facility  of  application,  remarkable  fastness  of 
colour,  and  moderation  in  price. 

Applied  by  roller,  thickened  with  dextrine  or  tragacanth, 
and  prepared  in  various  ways,  it  was  found  that  the  colouring 
matter  fixed  rapidly  even  during  the  printing;  by  steam- 
ing a  more  perfect  fixation  was  obtained,  but  chroming  was 
not  found  necessary  ;  preparation  of  the  cloth  with  mordants 
was  no  advantage,  not  changing  the  result.  In  no  case  could 
dark  colours  be  obtained.  If  as  much  as  15  per  cent,  of  the 
solid  colouring  matter  was  employed  in  the  colour  used,  there 
was  no  increase  in  the  fixation  of  colour,  the  excess  washing 
off. 

If  the  colouring  matters  were  subjected  to  a  sort  of  purifica- 
tion by  precipitating  with  acid,  washing,  and  dissolving  in 
alkali,  they  gave  greys  of  a  slightly  yellowish  tinge,  resembling 
carbon  greys,  this  difference  in  tint  apparently  being  due  to 
the  removal  of  brown  matters  in  the  raw  product.  The 
reporters  did  not  know  whether  this  treatment  was  advisable 
or  not.  It  yielded  more  uniform  shades,  and  the  colour  did 
not  act  so  much  upon  the  roller ;  but,  on  the  other  hand, 
there  was  a  want  of  variety  in  the  shades  produced  from  the 
various  preparations. 

It  is  concluded  that  these  colouring  matters  have  an  un- 
deniable interest  from  their  stability  and  easiness  of  applica- 
tion  in  dyeing,   and   would    probably   find    an    immediate 
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Employment  in  simple  goods  which  required  great  fastness  of 
colour.  For  printing  purposes  their  utiHty  is  doubtful  ;  the 
shades  have  not  sufficient  variety  to  permit  of  an  extended 
application.  If  it  had  been  possible  to  obtain  a  black  from 
these  colours  no  doubt  it  would  have  been  very  valuable, 
judging  from  the  properties  possessed  by  the  other  colours. 
It  would  have  been  faster  than  a  logwood  black,  and  not  have 
gone  green  by  acids  like  aniline  black. 

There  are  four  specimens  of  prints  attached  to  the  report, 
shelving  the  colours  made  by  employing  6  per  cent,  of  the  dry 
products  of  wood,  flour,  logwood  extract,  and  humus  of  old 
oak  in  the  thickening  matter.  They  are  drabs  of  different 
intensity,  but  with  little  or  nothing  to  recommend  them 
except  their  fastness. 

Such  was  the  extent  of  our  knowledge  upon  these  colouring 
matters  up  to  October,  1874.  We  have  now  something 
additional  from  the  paper  of  M.  Glanzmann,  which  was  read 
before  the  Industrial  Society  of  Rouen,  4th  February,  1876. 
He  was  induced  lo  repeat  and  continue  the  researches  upon 
these  matters  on  account  of  the  appearance  in  trade  of  a  new 
substance  called  "  laval  catechu,"  issuing  from  a  well-known 
manufacturing  house  (Poirrier),  This  substance  was  in  large 
broken  masses,  resembling  partially  carbonized  wood,  veiy 
porous,  of  a  black-blue  colour,  and  emitting  an  odour  of  sul- 
phuretted hydrogen.  It  was  contained  in  tin  boxes  and  was 
found  very  hygroscopic,  dissolved  easily  in  water,  which  when 
warmed  took  up  one-fourth  of  its  weight ;  beyond  that  quan- 
tity it  mixed  rather  than  dissolved  in  water.  The  solution 
was  very  alkaline,  precipitated  by  all  acids,  which  in  e.\cess 
caused  an  evolution  of  sulphuretted  hydrogen  ;  concentrated 
mineral  acids  separated  sulphur  from  the  solution,  which  by 
heat  melted  and  swam  on  the  surface.  The  precipitated 
matter  is  always  of  a  dark  brown  colour,  and  is  with  difficulty 
redissolved  by  alkalies.  Most  of  the  metallic  salts  and  acid 
salts  also  precipitated  the  colouring  matter  either  black  or 
dark  brown,  mixed  with  the  metallic  sulphuret  and  oxide 
carried  down  by  the  alkali. 

The  experiments  in  printing  this  colour  were   not  particu- 


8o  THE  TEXTILE  COEOURIST 

larly  successful,  but  brought  out  some  new  facts,  which,  how- 
ever, do  not  seem  capable  of  receiving  an  extended  application. 
The  experiments  were  in  four  series. 

In  the  first  a  colour  thickened  with  starch  and  containing 
4  oz.  of  the  organic  sulphuret  per  gallon  was  printed.  It  gave 
a  dull  grey. 

The  colouring  matter  fixes  perfectly  without  assistance  of 
mordant,  simple  contact  with  the  fibre  is  sufficient  to  dye  it. 
Steaming  helps  the  fixation,  for  samples  steamed  were  found 
to  lose  much  less  colour  in  washing  out  the  thickening. 

Chroming,  either  hot  or  cold,  in  bichromate  at  i  lb.  salt  to 
20  gallons  of  water  after  steaming  accomplishes  the  complete 
fixing  of  the  colour,  so  much  so  that  colour  thus  fixed  appears 
as  dark  as  after  the  printing.  The  goods  may  also  be  washed 
off  in  weak  mineral  acids,  without  changing  the  colour  ;  alka- 
line baths  also  can  be  used  without  any  injury  taking  place  to 
the  whites.  The  grey  colour  resulting  resists  in  a  perfect 
manner  the  action  of  light,  mineral  acids,  and  soap.  Bleaching 
powder  solution  has  more  action,  a  sample  sent  through  the 
chloring  machine  with  chloride  of  lime  at  about  1°  Tw.  lost  at 
least  20  per  cent,  of  colour  and  became  yellower.  Upon 
stronger  colours  less  action  takes  place. 

The  second  series  of  trials  were  made  with  a  view  of  deter- 
mining the  best  thickening,  and  to  ascertain  the  effect  of 
preparing  the  cloth  with  mordants. 

Three  different  thickenings  were  employed — white  starchy 
gum  substitute,  and  tragacanth  jelly.  Colours  containing  i 
per  cent,  of  the  colouring  matter  were  printed  upon  unprepared 
calico,  upon  calico  prepared  with  acetate  of  alumina  from 
precipitated  alumina  at  12°  Tw.,  and  upon  calico  prepared 
with  weak  tannic  acid. 

The  thickenings  with  starch  and  tragacanth  gave  the  best 
results.  The  colour  thickened  with  gum  substitute  does  not 
fix,  all  disappearing  in  the  washing  ;  this  is  owing  to  the 
acidity  of  the  thickening  which  ought  to  be  alkalized  before 
adding  the  colouring  matter. 

The  preparation  of  the  cloth  had  not  the  least  influence  upon 
the  shades  produced.    Steaming  and  chroming  have  a  decided 
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influence  in   fixing   the   colour,  but   in  weak   shades  give  a. 
strongly  yellow  tone  to  the  colours. 

None  of  the  results  obtained  by  printing  are  worth  anything. 
The  shades  have  an  unpleasant  yellow  aspect,  to  correct 
which  it  is  necessary  to  wash  off  in  weak  acid  or  in  sulphate 
of  copper  as  will  be  shewn  further  on. 

The  third  series  was  upon  mixtures  of  the  new  colouring 
matter  witli  some  other  colouring  matters  soluble  tn  alkalies. 
Catechu  and  annatto  give  some  good  shades;  annatto  appears 
to  resist  light  much  better  in  this  combination,  since  a  sample 
did  not  lose  much  colour  by  eight  days'  exposure  to  the  sun. 
The  mixed  colours  must  be  steamed,  and  the  catechu  colours 
chromed  ;  the  annatto  mixture  may  be  passed  in  weak  acid 
after  steaming. 

The  remaining  trials  were  an  endeavour  to  combine  this 
colour  with  dip-blue  styles,  but  the  results  were  not  satisfac- 
tor>'.  Printed  as  a  crossover  it  darkens  the  indigo  where  it 
falls,  but  the  yellow  shade  of  the  colour  gives  a  greenish  hue 
to  it.  By  using  a  stronger  blue,  steaming,  and  passing  in 
sulphate  of  copper,  somewhat  better  results  were  obtained. 
The  grey  partially  resists  the  discharge  of  oxalic  acid  and 
bichromate  upon  indigo,  and  some  interesting  effects  can  be 
obtained,  but,  on  the  whole,  there  seems  little  hope  of  being 
able  to  make  any  profitable  use  of  this  colour  in  printing. 

In  dyeing,  the  prospects  are  much  better,  for  M.  Glanzmann 
says  there  is  no  colouring  matter  known  so  fast  and  so  easy 
to  apply,  and  which  can  give  so  many  different  shades.  These 
properties,  combined  with  its  low  price,  make  it  deserving  of 
attention. 

For  dyeing,  yarn,  nothing  more  is  required  than  to  dip  the 
cotton  a  few  minutes  in  a  solution  of  the  colouring  matter. 
Wash,  and  pass  in  the  fixing  agent  so  as  to  obtain  the  shade 
desired.  The  depth  of  colour  obtained  is  exactly  in  ratio  with 
the  degree  of  concentration  of  the  colouring  matter,  and  inde- 
pendent of  the  volume  of  the  solution  or  the  total  quantity  of 
colouring  matte,  present ;  and  in  this  respect  it  differs  from 
nearly  all  other  dyestuffs. 

It  is  possible  to  vary  the  shades  by  varying  the  fixing  agent. 
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which  may  be  bichromate  of  potash,  carbonate  of  soda,  metallic 
salts,  or  weak  mineral  acids.  It  is  observed  that  nitrates  and 
nitric  acid  give  a  yellow  tone  to  the  colours,  while  sulphuric 
acid  and  the  sulphates,  especially  sulphate  of  coprper,  yield 
bluer  tints. 

The  cotton  has  always  a  soft  agreeable  feel  when  finished 
in  any  of  these  solutions. 

The  colour  obtained  by  dyeing  at  about  170**  F.  in  a  solu- 
tion containing  5  per  cent,  of  the  colouring  matter,  and  fixed 
in  bichromate  solution  at  i  of  salt  to  200  of  water,  is  a  good 
dark  shade.  The  colouring  matter  at  3  per  1,000  gives,  in 
the  same  way,  a  good  light  grey  of  remarkable  solidity. 

The  best  shade  of  grey  is  produced  when  the  dyeing  is 
finished  in  sulphate  of  copper  solution  containing  i  per  cent, 
of  salt. 

By  combining  catechu  in  alkaline  solution  with  the  colouring 
matter,  and  also  annatto,  some  compound  shades  possessing 
desirable  qualities  may  be  obtained. 

The  bluish  grey  obtained  by  finishing  in  sulphate  of  copper 
may  be  advantageously  used  as  a  basis  for  dyeing  in  indigo 
blue  to  obtain  darker  shades  with  economy.  It  is  not  less 
stable  than  indigo  itself,  which  is  one  of  its  recommendations 
for  this  purpose. 

These  colouring  matters  appear  to  have  been  already  exten- 
sively used  for  dyeing  in  Germany,  a  manufactory  at  Goet- 
tingue  producing  them  on  a  large  scale,  and  supplying  eighteen 
different  colouring  matters  obtained  from  various  matters  by 
the  sulphurct  of  soda  process. 


5.     Sckiitsenberger  and  Lalattdes  Indigo  Blue  Process, 


The  practitioners  of  every  art  and  the  adepts  in  every  science, 
from  medicine  to  mathematics,  have  to  acknowledge  some- 
thing incomplete  in  their  methods  or  their  proofs — something 
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which  seems  easy  or  evident,  but  which  persistently  eludes 
satisfactory  performance  or  rigorous  demonstration.  The  art 
or  the  science  of  calico  printing  has  also  its  unfilled  gaps,  or, 
as  it  is  said,  its  reproaclies,  and  one  of  the  chief  concerns  the 
topical  or  direct  application  of  indigo  blue  in  printing.  This 
is  one  of  the  most  ancient  colouring  matters,  and  one  of  the 
most  valued.  As  applied  to  dyeing,  it  is  also  one  of  the  most 
manageable  and  most  satislactory  :  but  when  the  printer  tries 
to  bend  it  to  his  purposes  he  finds  it,  if  not  quite  unyielding, 
at  least  so  stubborn,  so  difficult,  and  so  uncertain,  that,  not- 
withstanding all  the  brilliant  honours  and  rewards  that  are 
promised  to  success,  he  finds  himself  baffled,  and,  so  far  as  he 
has  gone,  it  may  be  said,  either  quite  defeated  or  retiring  from 
the  effort  with  such  glory  as  may  be  claimed  from  a  costly  and 
barren  victory. 

We  do  not,  propose  to  give  a  history  of  the  various  ingenious 
and  strenuous  attempts  which  have  been  made  within  this 
generation  to  accomplish  the  printing  of  indigo,  either  alone 
or  in  combination  with  other  colours,  but  merely  refer  to  the 
separate  processes  of  Woodcroft,  I'liilippi,  Ward,  and  Light- 
foot,  each  of  which  was  put  into  practice,  and  each  of  which, 
after  severe  struggling,  has  been  obliged  to  retire  in  the  face 
of  unconquered  difflculties,  not  without  something  to  show  for 
honour,  but,  it  is  feared,  nothing  to  show  for  profit.  We  do 
not  say  that  tliis  is  to  be  the  fate  of  the  process  mentioned  at 
the  head  of  this  article.  We  have  looked  on  with  interest  at 
what  has  been  done  by  it,  but  we  must  confess  with  very  little 
hope  ;  and  though  it,  and  perhaps  some  of  the  other  processes 
mentioned  are  still  in  use  here  and  there,  we  have  no  proofs 
that  it  has  met  with  a  genuine  practical  success. 

The  best  account  of  Schiitzenbergcr  and  Lalande's  process 
is  that  given  by  M,  Ch.  Gros-Renaud  in  the  Bulletin  of  the 
Industrial  Society  of  Rouen,  vol.  ii.,  p.  17.  The  writer  speaks 
from  a  practical  knowledge  of  the  subject,  and  we  think  it 
desirable  to  give  the  paper  nearly  in  full.  As  soon  as  the 
process  was  made  known,  the  editor,  following  the  instructions 
given  by  tlie  inventors,  prepared  some  of  the  colour,  and  had 
^tt  printed,  but  having  experience  of  the  old  gas  blue  process 
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of  Woodcroft,  and  practical  knowledge  of  Lightfoot*s  method 
on  the  large  scale,  he  felt  quite  satisfied  with  the  first  trial  of 
the  hydrosulphite  blue  that  it  was  not  any  substantial  im- 
provement upon  the  old  orpiment  blue ;  that  it  would  have 
nearly  all  its  weaknesses  without  some  of  its  strong  points  ; 
and  though  quite  different  in  its  principle  of  application  to 
Lightfoot's  process,  it  would  present  equal,  if  not  greater,  diffi- 
culties when  applied  along  with  mordants. 

But  wc  will  let  M.  Gros-Renaud  speak : — The  principle 
upon  which  the  process  rests  is  founded,  like  all  the  methods 
of  obtaining  a  fast  blue,  upon  the  property  of  indigo  being 
changed  by  reducing  agents  to  the  state  of  white  indigo,  soluble 
in  alkalies  and  alkaline  earths.  The  white  indigo  being  ob- 
tained, is  then  mixed  with  the  solvent  and  a  sufficient  quantity 
of  the  reducing  matter  to  prevent  oxidation  during  the  hand- 
ling and  printing  of  the  colour. 

It  is  true  that  the  great  affinity  of  white  indigo  for  the  oxy- 
gen of  the  air  in  this  process,  as  in  all  similar  ones,  causes 
considerable  difficulties  in  practice ;  but  these  need  not  be 
exaggerated,  nor  should  failure  at  the  commencement  bring 
condemnation  upon  the  methods.  As  an  example  of  difficul- 
ties surmounted,  among  many  others,  may  be  cited  aniline 
black,  or  artificial  alizarine,  and  it  is  not  wise  that  the  first 
difficulties  or  a  few  bad  pieces  should  cause  us  to  renounce  a 
process  offering  incontestible  advantages  with  reference  to 
manipulation  and  promptness. 

The  subject  is  treated  under  several  heads  as  follows  : — 

Preparation  of  tJie  Acid  Hydrosulphite  of  Soda, — The  so- 
called  hydrosulphurous  acid  was  discovered  by  M.  Schiitzen- 
bcrgcr.  It  has  a  great  affinity  for  oxygen,  and  is  consequently 
very  unstable.  To  prepare  the  acid  salt  of  soda,  vessels  like 
carboys  or  bottles,  which  can  be  closed  securely,  are  filled  up 
with  zinc,  granulated  or  in  turnings,  and  then  the  interstices 
filled  by  pouring  in  bisulphite  of  soda,  smelling  strongly  of 
sulphurous  acid,  at  54""  Tw.,  observing  that  the  vessels  are  full 
to  the  neck.  These  two  bodies  are  left  to  react  upon  one 
another  for  an  hour,  and,  if  possible,  the  vessels  are  turned 
over  two  or  three  times  during  the  operation,  so  as  to  mix  up 
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the  contents.  The  bisulphite  in  this  manner  yields  the  maxi- 
mum amount  of  hydrosulphite,  which  marks  about  60°  Tw. 
This  operation  must  be  made  when  required,  that  is.  when  all 
is  prepared  for  employing  at  once  the  acid  hydrosulphite  thus 
obtained.  It  cannot  be  kept,  and  therefore  cannot  be  prepared 
in  advance. 

The  zinc  is  best  in  the  state  of  cuttings  from  sheets.  Zinc 
powder  is  very  irregular  in  its  composition,  and  acts  too  rapidly, 
heating  the  mass  considerably.  Granulated  zinc  is  incon- 
venient on  account  of  the  difficulty  in  cleaning  it  for  a  con- 
tinuance of  the  operation.  To  prepare  for  a  second  operation 
on  bisulphite,  the  liquid  is  poured  off  the  zinc  unacted  upon, 
and  the  zinc  washed  first  with  water,  and  then  with  hydro- 
chloric acid,  to  remove  an  incrusting  matter  formed  by  the 
action  of  the  bisulphite.  The  zinc  dissolved  is  equal  to  3  per 
cent,  of  the  weight  of  bisulphite  operated  upon,  and  this  loss 
must  be  made  up  by  fresh  zinc.  It  is  repeated  that  to  get 
regular  results  the  hydrosulphite  must  be  used  freshly  prepared. 
Preparation  of  Neutral  Hydrosulphite  of  Soda. — For  each 
lO  lb.  weight  of  acid  hydrosulphite  of  the  previous  operation 
take  3}^  lb.  of  milk  of  lime,  which  contains  2  lb.  of  quick  lime 
per  gallon,  and  having  placed  it  in  a  bottle  or  cask,  add  the 
acid  hydrosulphite,  and  arrange  the  proportions  so  that  the 
bottle  or  cask  shall  be  quite  full.  Secure  the  opening,  and 
agitate  well  to  mix  the  lime  and  liquid.  If  the  mixture  be- 
comes much  heated,  it  may  be  advisable  to  cool  the  vessel  in 
^H  water. 

^H  The  neutralized  hydrosulphite  keeps  better  than  the  acid, 
^^Pand  may  be  prepared  the  day  before  being  required.  It  has 
been  found  good  even  at  two  days'  age.  It  must  be  alkaline 
in  order  to  keep.  When  it  is  required  to  use  the  neutral 
hydrosulphite,  the  mass  resulting  from  the  mixture  of  lime 
and  acid  hydrosulphite  is  taken,  and  the  clear  liquor  pressed 
out  of  it  by  means  of  strong  pressure  either  in  straining  cloth 
or  in  sacks.     It  should  stand  about  32°  Tw. 

kThe  substitution  of  soda  for  lime  in  this  process  is  not  ad- 
ntageous,  and  the  precipitate  is  more  bulky  than  with  lime. 
Reductimt  of  the  Indigo. — Two  pounds  of  good  Bengal  indigo 
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(or  any  other  quantity)  are  ground  as  usual  in  the  indigo  mill 
with  so  much  water  that  there  shall  be  i  lb.  of  dry  indigo  in 
I  gallon  of  the  liquid.  Take  2  gallons  of  this  ground  indigo 
in  a  6  or  8  gallon  pan,  and  add  5  to  5  J^  lb.  of  caustic  soda  at 
63°  Tw.,  and  14  lb.  of  the  hydrosulphite.  Heat  the  whole  up 
to  about  165°  or  170*',  and  keep  at  that  temperature  for  fifteen 
or  twenty  minutes. 

Now  procure  a  funnel  with  Ti  neck  long  enough  to  touch 
the  bottom  of  the  pan,  and  pour  down  it  3  J^  lb.  to  35^  lb. 
measure  of  hydrochloric  acid,  stirring  all  the  time. 

During  the  addition  of  the  acid  a  large  quantity  of  sul- 
phurous acid  is  evolved  which  may  prove  inconvenient  to  the 
operator,  unless  it  be  done  in  the  open  air,  or  under  a  chimney 
with  a  good  draught.  When  the  decomposition  is  completed, 
which  is  shewn  by  the  liquor  being  acid,  the  whole  contents 
of  the  boiler  are  transferred  to  a  tub  holding  15  or  16  gallons, 
which  is  filled  up  with  common  water.  The  next  morning 
the  clear  water  is  drawn  off  as  closely  as  possible  to  the  pre- 
cipitate, and  the  tub  is  filled  up  afresh  with  water,  to  which 
about  y^  per  cent,  (i  quart  per  hundred  gallons)  of  hydrosul- 
phite had  been  previously  added.  This  addition  is  not,  how- 
ever, indispensable. 

The  following  day  the  precipitate  is  collected  on  a  filter  and 
washed.  When  well  drained,  the  precipitate  should  weigh 
7  lb.  from  2  lb.  of  indigo,  and  is  called  the  dense  precipitate. 
Formerly  other  strengths  were  used,  but  they  have  all  been 
discarded  for  this  one,  which  suffices  for  all  the  requirements 
of  fast  blue. 

Making  of  t/i£  Colour, — The  importance  of  employing  a 
good  quality  of  indigo  is  known  to  all  those  acquainted  with 
those  colours,  but  a  neglect  of  this  point  was  the  cause  why  a 
very  important  English  house  completely  failed  in  the  appli- 
cation of  the  process  we  are  treating  of  The  nature  of  the 
precipitate  has  also  a  great  influence  upon  the  results.  The 
numerous  experiments  we  made  upon  the  best  kind  of  pre- 
cipitate led  us  to  the  one  indicated  above.  It  is  the  least  sub- 
ject to  oxidation  in  the  air,  and  is  the  most  easy  to  manage. 
Moreover,  this  paste  does  not  require  pressing,  which  is  a  very 
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inconvenient  operation  ;  for  at  the  strength  of  2  lb.  of  indigo 

in  7  lb.  of  precipitate  it  is  concentrated  enough  for  the  darkest 

colours. 

The  precipitate  is  best  preserved  from  oxidation  by  mixing 

I       it  with  gum  water,  2  gallons  of  gum  water  to  7  lb.  of  prccipi- 

I       late  forming  the  standard  afterwards  referred  to.     Senegal  gum 

uater  appears  to  be  the  only  suitable  thickening  agent. 

Direct  Colours. — These  are  made  without  precipitation  in 
the  following  manner  : — Place  in  a  boiler  l}/^  lb.  of  the  ground 
indigo  pulp  containing  at  the  rate  of  2  lb.  of  dry  blue  indigo 
'"  I  %  gallons  of  puip.  Heat,  and  add  3  lb.  of  gum  in  powder. 
When  dissolved,  add  5  lb.  of  neutral  hydrosulphitc  and  %  lb. 
of  milk  of  lime  (containing  2  lb.  of  dry  lime  per  gallon).  Heat 
lo  160'  F.  for  bventy  minutes,  and  then  cool  down  to  95'  or 
100°  F,,  and  add  ij^  lb.  of  neutral  hydrosulphitc  and  J'i  lb.  of 
milk  of  lime — the  whole  making  14  lb.  of  colour. 

The  following  are  receipts  for  colours  made  from  the  pre- 
cipitated indigo: — 

Thick  Colour  at  6;i  oz.  Indigo  per  gallon. 
a  gallons  of  the  standard  previous. 
6  lb.  acid  hydrosulphite. 
jj^  lb-  milk  of  lime  (2  lb.  dry  lime  per  gallon.) 
5j4  lb.  neutral  hydrosulphite. 
1  lb.  gum  water. 

Gives   36  lb.,  or  about  3j^  gallons  colour,  which  should  be 
gently  warmed. 

■  Fine  Colour  at  6;^  oz.  Indigo  per  gallon. 

2  gallons  of  the  sLindard. 
loj^  lb.  of  the  reuual  hydrosulphite. 
iji  lb.  of  the  milk  of  lime  above. 
»  lb,  gum  water. 
Gives  about  the  same  amount  of  colour  as  above  ;  should  be 
Kwarmed  to  about  90°  F. 

^B  Fine  Colour  at  6  oz.  Indigo  per  gallon. 

^^fe  I  gallon  of  the  standard. 

^^H         6  lb.  gum  water. 
^^^k  1  lb.  neutral  hydrosulphite. 

^^H         t  lb.  of  tlie  milk  of  lime  above. 
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Fine  Colour  at  ^%  oz.  Indigo  per  gallon. 

4^  lb.  of  the  standard. 

8  lb.  neutral  hydrosulphite. 

6  lb,  water  or  gum  water. 

6j4  oz.  caustic  soda,  at  64**  Tw. 
The  caustic  soda  to  be  as  pure   as  possible ;   the  colour 
warmed  up-  as  above. 

Dextrine  Colour  at  ^%  oz.  Indigo  per  gallon. 

I  lb.  of  the  precipitate  not  mixed  with  gum  water. 
14  lb.  to  15  lb.  of  light  dextrine  gum  water. 
5J^  lb.  neutral  hydrosulphite. 
6j4  oz.  caustic  soda,  at  64''  Tw.,  or  same  quantity  of 
milk  of  lime. 

In  all  the  colours  the  milk  of  lime  may  be  replaced,  if  it  is 
thought  any  advantage,  by  the  same  weight  of  caustic  soda  at 
64°  Tw.,  but  the  caustic  should  be  of  very  good  quality,  and 
made  either  from  crystals  or  the  best  soda  ash. 

In  all  the  colours  it  is  indispensable  to  have  a  great  excess 
of  the  hydrosulphite  present,  for  it  must  not  be  forgotten  that 
in  the  working  a  considerable  portion  of  the  hydrosulphite 
becomes  oxidized,  and  converted  into  sulphite.  To  counter- 
balance the  oxidizing  action  of  the  air,  and  to  keep  the  indigo 
reduced,  the  best  quantity  of  the  neutral  hydrosulphite  to  use 
is  y/i  lb.  per  gallon  of  the  dark  colour,  at  6^  oz.  indigo  per 
gallon  ;  if  it  were  not  for  this  difficulty  2^  lb.  would  be  quite 
sufficient. 

It  must  also  be  observed  that  in  the  colour  in  question 
a  certain  quantity  of  lime  is  absorbed  or  disappears,  for  it  is 
found  that  33  grammes  of  the  milk  of  lime  are  capable  of 
dissolving  the  precipitate  representing  40  grammes  of  indigo, 
but  this  quantity  must  be  nearly  doubled  to  get  regular  and 
practical  results.  This  observation  found  in  practice  is  in 
contradiction  to  the  experiments  on  the  small  scale  made  at 
the  commencement,  for  it  is  known  that  the  neutral  indigotatc 
of  lime  is  more  soluble  than  the  basic  indigotate,  and  with 
33  grammes  the  neutral  salt  is  formed,  while  53  grammes 
gives  the  bibasic  salt ;  this  fact  requires  elucidation. 

Beyond  a  strength  of  4  lb.  indigo  blue  per  10  gallons  of 
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colour  it  is  useless  to  go  ;  5  lb.  to  lo  gallons  docs  not  give  a. 
[J  ro  port  ion  able  result,  but  probably  it  may  be  useful  to  print 
'■uch  a  colour  in  fine  patterns,  when  the  darkest  obtainable 
shade  is  required. 

The  colours  can  easily  be  reduced ;  the  author  has 
frequently  printed  colours  reduced  more  than  one  half  from 
the  strength.  The  pale  blues  are  very  reliable,  for'the  simple 
reason  that  one  is  not  confined  to  such  narrow  limits  in  the 
quantity  of  hydrosulphitc  which  may  be  added,  and  an  excess 
is  always  advantageous. 

In  whatever  manner  prepared,  the  colours  must  be  worked 
ivarm  in  order  to  produce  good  results.  It  is  proved  beyond 
tioubt  that  the  warmed  colours  are  not  acted  upon  by  the  air. 
The  best  temperature  for  working  is  between  86°  and  95°  F. 
It  is  useless  to  go  higher  than  g^",  and  it  is  unsafe  to  work 
ihc  colour  below  a  temperature  of  86°.  This  point  is  of  great 
importance,  for  by  attention  to  it  we  have  been  able  to  print 
eight  to  ten  pieces  without  having  to  empty  the  box. 

Trealnunt  of  the  Printed  Pieces. — A  good  colour  does  not 
develop  itself  very  quickly  after  printing.  I  have  observed 
that  the  best  results  have  been  obtained  when  the  greenish 
tint  has  remained  until  the  following  day.  The  fine  or  thin 
colours  give  better  results  than  the  others,  because  they  do 
not  froth  so  much  ;  and  it  is  found  preferable  to  work  without 
furnisher  in  the  colour  box.  In  winter  the  rollers  should  be 
warm  before  commencing  to  work. 

The  printed  goods  may  be  hung  up  until  the  next  day,  or 
at  once  passed  in  a  very  weak  chrome  liquor,  in  either  case 
suspended' in  running  water  for  half  an  hour,  then  washed  and 
soaped  for  thirty  or  forty  minutes  at  120°  to  140°  F.  If  the 
white  requires  it  the  goods  may  be  chlored  without  injury. 

If  tlie  hydrosulphitc  blue  is  associated  with  other  colours  in 
special  styles,  the  goods  are  submitted  to  the  regular  opera- 
tions required  by  the  associated  colours  without  any  special 
attention  to  the  blue,  for  it  is  found  tliat  passing  in  soda, 
carbonate  of  soda,  sulphuric  acid,  chrome  warm  and  cold,  or 
chrome  and  lime,  silicate  of  soda,  or  other  dung  substitutes, 
r  dung,  have  no  perceptible  action  upon  the  blue. 
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The  blue  colour  has  been  blamed  for  its  great  liability  to 
change  ;  it  is  true  that  it  is  very  liable  to  extremely  rapid 
changes,  either  by  exposure  to  air  or  by  careless  manipula- 
tion. However,  it  may  be  stated  that  a  portion  of  colour 
prepared  in  France  was  sent  to  England,  where  it  was 
worked  with  good  results.  Another  portion  of  12  kilos,  was 
despatched  to  America  in  a  perfectly  closed  glass  vessel ;  it 
was  not  tried  for  two  months  after  its  arrival,  when  it  gave 
excellent  results.  The  author  states  that  he  has  frequently 
found  colours  which  had  been  worked,  in  fair  condition  three 
or  four  days  afterwards. 

With  regard  to  the  most  serious  complaint  against  the  colour, 
that  when  a  single  piece  has  been  printed  a  change  takes  place 
in  the  shade,  and  that  two  pieces  cannot  be  printed  of  equal 
shade  from  a  box  of  colour,  the  author  states  that  it  is  not 
well  founded,  and  shewed  to  the  Society  samples  from  the 
first  and  tenth  pieces  printed  at  one  time  without  emptying 
the  box,  and  which  presented  very  trifling  differences  in  shade; 
and  he  maintains  that  it  is  possible,  by  attention  and  expe- 
rience, to  overcome  the  difficulties  which  appear  at  first.  One 
thing  he  mentions  as  important,  and  that  is,  to  keep  the  colour 
at  the  same  level  in  the  box  while  working,  and  pretty  high, 
which  prevents  frothing  in  a  great  measure.  If  the  frothing 
becomes  too  bad  to  go  on,  the  colour  must  be  taken  out  of  the 
box,  and  the  indigo  recovered  from  it  by  subsequent  treatment. 

Several  illustrations  of  the  colour  alone  and  combined  with 
aniline  black,  garancine  chocolate,  madder  red,  chrome  orange, 
and,  as  a  cover  over,  a  three-colour  garancine  pattern  with 
resist  red,  black,  and  chocolate,  are  shewn — all  very  good  for 
the  style. 

The  author  had  not  been  able  to  combine  the  blue  with 
steam  colours,  for  during  the  steaming  a  portion  of  the  indigo 
was  destroyed  by  some  obscure  action  not  yet  known. 

Trial  of  the  Bisulphite  and  Caustic  Soda. — The  results  ob- 
tained from  various  samples  are  very  different,  according  to 
the  purity  of  the  materials  supplied.  To  avoid  irregularity 
from  these  materials,  the  following  rapid  and  practical  process 
is  proposed  for  testing  these  products: — In  a  flask  with  a  narrow 
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neck,  which  can  be  hermetically  closed.  20  grammes  of  indigo 
in  fine  powder  are  placed,  or  an  equivalent  quantity  of  indigo 
pulp  ;  then  200  grammes  of  warm  water  added,  and  lOO 
grammes  of  caustic  soda  at  64°  Tw.  Thewhole  being  well  mixed, 
the  flask  is  put  on  the  scale  of  a  balance,  and  then  1 00  grammes 
of  acid  of  hydrosulphite  made  from  the  bisulphite  under  ex- 
amination is  added.  If  the  reduction  takes  place  in  a  few 
minutes,  and  as  quickly  as  in  a  comparative  trial  made  from 
a  bisulphite  of  known  goodness,  it  may  be  concluded  that  the 
sample  under  examination  is  suitable. 

This  trial  serves  two  purposes — i,  to  determine  the  richness 
of  the  soda,  and,  2,  that  of  tlie  bisulphite  of  soda ;  for  the  less 
strong  the  soda,  the  more  it  will  require  for  the  bisulphite ;  and 
reciprocally  the  less  concentrated  the  bisulphite,  the  more  it 
will  require  to  reduce  the  indigo.  M.  Scliiitzenberger  proposes 
a  standard  solution  of  copper  and  ammonia  as  a  more  exact 
method  of  analyzing  the  hydrosulphite.  It  is  made  from  600 
grammes  of  hot  water,  100  grammes  of  sulphate  of  copper, 
and  300  grammes  of  strong  ammonia.  Permanganate  of 
potash  can  also  be  employed. 

Recovery  of  Indigo  from  Colours. — One  of  the  advantages 
of  the  hydrosulphite  blue  is  that  the  indigo  can  be  readily 
recovered  from  spoiled  colours.  The  author  had  recovered 
17  kilos,  from  the  commencement  of  the  process.  The  method 
is  as  follows  : — In  a  pan  or  boiler  of  a  capacity  of  40  gallons 
put  8  or  JO  gallons  of  the  spoiled  colour,  adding  about  26 
gallons  of  water.  Boil,  and  add  a  mixture  of  10  lb.  of  sul- 
phuric acid  and  2  gallons  of  water.  Continue  to  boil  for  about 
an  hour,  or  until  the  effervescence  and  evolution  of  sulphurous 
acid  has  ceased.  The  liquor  is  then  put  into  a  large  vat  full 
of  water.  The  deposited  indigo  is  washed  by  decantation  until 
it  is  neutral.  It  is  then  collected  on  a  filter,  and  may  be  em- 
ployed over  again. 

The  cost  of  the  hydrosulphite  blue  is  estimated  as  much  less 
than  that  of  the  blue  made  by  oxide  of  tin.  The  experiments 
at  Scheurer's  shewed  an  advantage  of  60  per  cent,  in  favour  of 
this  process. 
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6.     COLLECTED   RECEIPTS. 


INDIGO  COLOURS  AND  VATS. 

No.  146.— China  Blue. 

The  standard  is  4  lb.  indigo  ground  in  i  gallon  water  and 
2  quarts  of  muriate  of  iron  at  80°  Tw.  The  colour,  i  measure 
of  the  standard  to  3  measures  of  gum  water.  This  is  of  Eng- 
lish or  Scotch  origin,  and  from  an  anonymous  printed  collec- 
tion of  receipts  published  in  Philadelphia. 

No.  147.— China  Blue  (Bleu  Fayenoe). 

10  gallons  hot  water — 50  lb.  green  copperas — 25  lb.  acetate 
of  lead  ;  dissolve  and  let  settle  ;  thicken  the  clear  with  gum 
Senegal  very  thick.  Indigo,  i  lb.,  ground  up  well,  with  3 
quarts  of  the  acetate  of  iron  above — ^  lb.  crystals  of  tin — 
I  gallon  of  the  thickened  acetate  of  iron. 

Process  of  fixing — (i)  lime — (2)  copperas  liquor,  at  6  lb.  per 
ID  gallons — (3)  strong  lime  vat — (4)  copperas  liquor,  at  11  lb. 
per  10  gallons — (5)  caustic  soda  or  potash  14**  Tw. — (6)  sul- 
phuric acid,  at  4*"  or  5°  Tw.     From  a  French  manuscript. 

No.  148.— China  Blue. 

I  lb.  indigo,  best  quality — i  lb.  sulphate  of  iron  (green  cop- 
peras)— I  quart  water.  Grind  well  together,  and  add  4  lb.  iron 
liquor  at  14°  Tw. — ^  pint  water ;  heat  gently  up  to  I40^  and 
thicken  with  gum. 

Process  of  fixing. — There  are  four  vats,  (i)  lime — (2)  sul- 
phate of  iron  at  10°  Tw. — (3)  caustic  potash  or  soda — (4)  sul- 
phuric acid  at  4°  Tw.  Three  dips  alternately  in  the  first  and 
second  vats  of  1 5  minutes  each  ;  thirty  minutes  in  No.  3  vat ; 
and  fifteen  minutes  in  No.  4.     From  a  French  manuscript. 

No.  149.— Dark  China  Blue. 

12  lbs.  indigo — 2j^  gallons  of  iron  liquor  at  12°  Tw.  ;  heat 
to  212°,  and  leave  to  steep — 12  lb.  green  copperas — 3  lb.  orpi- 
ment ;  grind  all  together  perfectly,  and  add  i  gallon  iron  liquor 
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at    12" — 41b.  gum   Barbary  or  Senegal;  grind  all  together. 

For  darkest  colour  and  standard  add  4  gallons  of  iron  liquor  at 
12'  thickened  \dth  iGlb.gum.  Reduce  for  lighter  shades  with 
iron  liquor  at  I3°  thickened  with  gum. 

No.  160.— China  Blue  for  Block  or  Plate.— /'^w;. 
I  gallon  water — r  quart  honey — ro  oz.  powdered  indigo — 
f     10  oz.  green  copperas — 14  oz.  starch. 

No.  I51.-China  Blue  for  Roller.— /s-™,-:. 
35i  lb.  indigo  finely  ground  up  with   i  gallon  water ;  add 
JI4  lb.  sulphate  of  iron  dissolved  in  i  gallon  of  vinegar,  and 
thickened  with  8  to  9  lb.  of  gum  Senegal. 

No.  152.— China  Blne.-^'""'. 
S  lb.  indigo — 2^  gallons  water-— 8  lb.  sulphate  of  iron — 
15  lb.  gum  arabic ;  the  whole  well  ground  up  together. 

Ho.  153.— Fast  or  Precipitated  Blue,  Dork. 
Prepare  oxide  of  tin  by  dissolving  5  lb.  crystals  of  tin  in 
2J<  gallons  of  water,  and  precipitating  by  soda,  collect  upon 
a  filter,  wash  and  drain.  Take  Z%  lb.  finely  ground  indigo — 
5  lb.  caustic  potash — 3j^  lb.  of  the  oxide  of  tin  ;  boil  ten 
minutes  in  an  iron  vessel.  Then  add  nitric  acid,  diluted  with 
an  equal  volume  of  water,  about  1 J^  gallon,  to  neutralize  the 
potash,  thicken  with  i  gallon  gum  Senegal.  Fixed  by  passing 
ii  lime  and  water,     From  a  French  manuscript. 

No.  154.-Paat  Blue  from  Vat. 

Make  a  vat  with  24  lb.  lime,  18  lb.  green  copperas,  4  lb. 
ground  indigo,  and  sufficient  water.  When  the  indigo  is 
dissolved,  draw  off  the  clear  and  precipitate  by  a  mixture  of 
-0  lb.  hydrochloric  acid  and  10  lb.  crystals  of  tin  ;  collect  and 
drain  the  precipitate  upon  a  filter.  Colour  is  made  from  \% 
gallon  of  the  precipitate,  2j/  gallons  of  gum  water,  and  4  oz. 
C'>'stal3  of  tin.     From  a  French-Russian  source. 

Ho.  155.— FoBt  Blue  for  Raising  in  Soda. 

Six  quarts  caustic  potash  at  30°  Tw. — 3  quarts  water — 4  lb. 
RTound  indigo — 4  lb.  granulated  tin  ;  boil  for  six  hours, 
'Applying  the  waste  from  evaporation.     The  colour  is  made 
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by  taking  3  quarts  of  the  solution,  adding  i  quart  muriate  of  I 
tin  at  120°,  and  thickening  with  6  quarts  gum  water.     From 
an  anonymous  collection  of  receipts. 

Mo.  156.— Fast,  or  Precipitate  Bine. 
I  gallon  caustic  potash  at  20'  Tw. — ij^  lb.  indigo- 
crystals  of  tin — J^  gallon  water — boil  down  to  i  gallon,  and 
add  2  gallons  thick  gum  water — y,  gallon  muriate  of  tin  at 
120" — I  quart  muriatic  acid.  From  an  English  receipt  in 
manuscript.  Not  very  good.  It  is  preferable  for  fine  colours 
to  precipitate  the  deoxidized  indigo,  and  drain  the  pulp  as 
given  in  several  receipts. 

No.  157.— Precipitated  Blue  for  Faat  Bine. 

2j^  quarts  indigo  pulp  at  4  lb.  indigo  per  gallon — 2%  lb. 
crystals  of  tin — 2  gallons  caustic  potash  at  40"  Tw.  ;  bring  to 
the  boil  in  thirty  minutes  ;  empty,  and  add  1  \^  gallons  boiling 
water  ;  let  stand  all  night ;  pour  off  the  clear  into  6  gallons 
cold  water  containing  i  lb.  brown  sugar,  and  precipitate  with 
3  pints  of  sulphuric  acid  diluted  with  i  gallon  of  water,  or  an 
equivalent  quantity  of  hydrochloric  acid,  so  that  the  liquor  is 
slightly  acid  to  testpaper  ;  filter,  and  drain  the  pulp  to  2 
gallons. 

To  make  the  darkest  shade  of  blue,  thicken  the  pulp  with 
powdered  gum  Senegal  about  3  lb.  per  gallon  of  pulp. 

No.  156.— Qreen  from  Precipitated  Blue. 

Take  i  gallon  of  the  precipitate  No.  157;  thicken  with  3^  lb. 
powdered  gum,  and  add  1402.  nitrate  of  lead  and  140Z.  acetate 
of  lead  ;  stir  well  to  dissolve.  After  fixing  the  blue,  and  wash- 
ing, chrome  to  bring  up  the  green. 

No.  159.— Orpiment,  or  Pencil  Blue,  1746. 

Water,  i^  gallons — potash,  3^  lb.— quick  lime,  \%  lb. — 
indigo,  I  y^  lb. — gum,  6  lb. — orpiment,  i  J^  lb. ;  make  the  potash 
caustic  by  the  lime  and  water,  and  let  it  settle  clear  ;  grind  the 
indigo  with  the  clear  ;  heat  and  dissolve  in  the  orpiment ;  then 
thicken  with  the  gum.  This  is  the  oldest  receipt  I  am  ac- 
quainted with  for  this  colour.  It  is  taken  from  Dollfus-Ausset's 
account  of  Rhyincr's  manuscript.  J^^^ 
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™  No.  160— Orpiment,  or  Gas  Blue,  1847. 

I  lb,  indigo — l  lb.  orpiment — 1  gallon  caustic  potash  at 
if  Tw. ;  boil  together  for  half-an-hour  in  an  iron  pan,  and 
thicken  with  2'%  lb. gum  Senegal.  This  was  oneof  the  colours 
ased  in  Woodcroft  s  gas  blue  process.  A  darker  blue  has  2  lb. 
tach  of  indigo  and  orpiment,  and  a  gallon  of  caustic  potash  at 
36°  Tw. 

No.  161.— Soluble  Tin  Blue. 

I  lb.  indigo — 2  lb.  granulated  tin — i  gallon  caustic  potash 

at  30°;  boil  for  two  hours ;  decant,  and  thicken  with  2^  lb, 

gum.     From  an  English  manuscript.     Used  for  a  gas  blue  by 

W'oodcroft's  patent. 

No,  162.— Orape  Sugar  Soluble  Blue. 

1  lb.  grape  sugar — i  lb.  indigo^i  gallon  caustic  potash  at 

26°  Tw.  ;  heat  to  1 20°  F.,  and  let  stand  a  few  days  in  a  warm 

place  until  dissolved  and  decolourized  ;  thicken  with  1%  lb. 

gum.     This  was  also  used  as  a  gas  blue. 

No.  163.— Lime  and  Copperas  Vat  for  Woollen.— Cnim/. 
For  1.200  gallons  of  water — 34  lb.  quick  lime — 32  lb.  green 
copperas^t2  lb.  ground  indigo — 4  quarts  caustic  potash  at 
J4".     To  be  worked  at  a  temperature  of  70"  to  80"  F. 
No.  164.— Bran  and  Madder  Vat  for  Woollen.— /^umar. 
For  500  gallons  water — 30  lb.   indigo — 30  lb.  potashes — 
9  lb.  bran — 9  lb.  madder.     Mixed  together  hot,  and  let  cool 
down  to  go"  F.     The  indigo  is  reduced  by  fermentation. 

No.  165.— Bran  and  Molasses  Vat— t7"-w,;M. 
2,000  gallons  water  at  130"  F.— 20  lb.  crystals  of  soda — 
^l^  pecks  of  bran — 12  lb.  of  indigo — 6  lb,  molasses;  when 
*f»e  fermentation  has  reduced  the  indigo  it  is  checked  by 
^ciition  of  lime.  See  th?  present  number  of  the  "  Textile 
Colourist"  for  details  of  a  similar  vat  by  Vinant. 

No.  166.— Indigo  Vat,  cold,  for  Calico.— /V'-.™:. 
1.000  gallons  watcr^so  'b.  ground  indigo — 40  lb.  to  50  lb, 
green  copperas — 50  lb.  quick  lime. 

No.  167.-Indigo  Vat,  cold,  for  Calico. 
60  lb.    green  copperas — 36  lb.  ground   indigo — 80  lb.  to 
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90  lb.  of  dry  hydrate  of  lime.  Rectangular  vat,  6  feet  6  inches 
long,  3  feet  6  inches  wide,  6  feet  6  inches  deep,  containing  at 
working  height  about  900  gallons  of  water.  English  manu- 
script, 1850. 

No.  168.— Indigo  Vat^  for  Neutral  or  Lapis  Style. 

108  lb.  of  green  copperas — 36  lb.  best  indigo — 108  lb. 
lime.  Round  vat.  Continental  style,  1 1  feet  8  inches  deep, 
6  feet  top  diameter.  Two  dips  each  about  2]/^  minutes, 
sufficient  for  the  shade  of  blue  required. 

\To  be  continued^ 


7.     Abridgments  of  Complete  Specifications  of  Patents  Recently 

Published, 


A.D.  1875,  September  7— No.  3141. 

Copley,  James,  and  Jennings,  William.  (Provisional Pro- 
tcction  only).  *' Improvements  in  Machinery  for  Dyeing, 
Scouring,  Bleaching,  etc."  The  improvement  "consists  of  a 
cage  inside  the  kier  capable  of  partial  or  complete  revolution 
as  may  be  found  most  convenient.  The  axis  of  this  is  a  per- 
forated metallic  tube  passing  at  the  top  of  the  kier  through  a 
stuffing  box  and  rotating  at  the  bottom  on  a  cone,  through 
which  superheated  steam  is  admitted,  and  the  steam  passes 
through  the  perforated  axis  into  the  centre  of  the  mass  of 
the  goods  in  the  cage.  The  bars  of  the  cage  are  perforated 
tubes  connected  with  the  axis  from  which  superheated  steam 
issues."  "We  obtain  a  vacuum  in  the  kier  by  the  condensa- 
tion of  the  superheated  steam,  which,  vacuum  draws  solutions 
of  soda,  soap,  chloride  of  lime,  and  other  scouring,  bleaching, 
and  dyeing  solutions  from  tanks  connected  to  the  kier  by 
pipes  fitted  with  stop  cocks."  "The  apparatus  may  be  made 
to  work  horizontally  of  vertically." 

A.D.  1875,  September  23.— No.  3319. 

Reid,  William.     "Improvements  in  Apparatus  to  be  used  in 
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connection  with  various  processes  of  treating  Yarns  with 
Liquids."  The  object  of  this  invention  is  for  contrivances, 
"so  that  yarns  may  be  subjected  to  less  handling  and  less  risk 
of  injury  tlian  in  existing  apparatus  for  the  same  purpose." 
The  inventor  in  his  provisional  specification  aimed  at  an 
arrangement  of  rods  or  poles  on  chains ;  holding  the  hanlvs  of 
.ms  which  should  carry  them  through  the  various  "vats, 
'tanks,  boilers,  or  other  vessels  containing  the  bleaching, 
■preparing,  mordanting,  dyeing,  clearing,  or  other  liquids  with 
"which  the  yarns  are  to  be  treated."  "And  further  of  Icad- 
"ing  the  yams  between  pairs  of  wringing  or  squeezing 
"rollers  to  express  the  liquid,  and  one  of  each  pair  of  such 
"rollers  is  made  with  a  groove  or  depression  to  allow  of  the 
"passage  of  the  rod  or  pole  between  the  rollers."  In  the  com- 
plete specification  the  inventor  gives  up  the  idea  of  conveying 
the  rods  or  poles  through  the  dyeing  vats  or  vessels,  and  dis- 
claims that  part  of  his  provisional  specification  and  apparently 
confines  himself  to  the  squeezing,  he  .says:  "Hitherto  yarns 
treated  with  liquids  have  generally  had  the  liquid  run  from 
tliem  by  the  well  known  twisting  process  in  which  they  are  not* 
only  handled  to  an  undesirable  extent,  but  are  also  very 
severely  strained  against  each  other  and  often  injured."  "No 
convenient  plan  ha.s,  however,  been  proposed  or  tried  prior  to 
my  present  invention,  under  which  I  accomplish  the  desired 
object  by  leading  the  yarns  between  the  squeezing  rollers  by 
means  of  the  rods  or  poles  carrying  the  yarns,  which  rods  or 
poles  are  themselves  carried  by  endless  chains,  each  rod  or 
pole  being  enabled  to  pass  through  between  the  rollers  with 
the  yam  on  it  by  forming  a  slight  indentation  in  the  surface 
of  one  or  both  rollers,  and  by  arranging  the  movements  so 
that  each  rod  or  pole  enters  the  indentation  provided  for  it 
in  the  roller  surface." 

A.D.  1875,  September  23.-No.  3320. 
Weigei.,  Altreu.  "Improvements  in  the  Production  of 
certain  Colouring  Matters."  This  invention  relates  to  the 
production  of  certain  colouring  matters,  soluble  in  water,  and 
suitable  for  dyeing,  from  a  combination  of  sulphur  with 
acetates  or  equivalent  salts,     "For  example,  I  employ  acetate 
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of  soda,  which  I  first  render  anhydrous,  and  then  mix  with 
sulphur.  I  subject  the  mixture  to  an  elevated  temperature, 
as  for  instance  a  red  heat  in  a  close  vessel  from  which  air  is 
excluded.  I  thus  produce  a  colouring  matter  w^hich  can  be 
dissolved  in  water  and  employed  for  dyeing  or  like  purposes.** 
Other  acetates  can  also  be  employed,  and  other  non-metallic 
elements  than  sulphur,  as  iodine,  phosphorous,  and  the  like. 

A.D.  1875,  September  23— No.   3328. 

Knowles,  Samuel,  and  Kay,  James.  "  Improvements  in 
Apparatus  for  Drying,  Stretching,  Steaming,  and  Ageing 
Woven  Fabrics."  The  claim  of  the  inventors  are,  first,  "  for 
steaming  and  ageing  printed  fabrics  by  the  action  of  steam  and 
air  combined,  and  the  apparatus  for  performing  the  same ; " 
secondly,  "  the  application  of  rollers  with  expanding  ribs  to 
the  drying  apparatus  in  the  Patent"  (No.  3636,  dated  October 
22nd,  1874)  ''whereby  the  fabrics  are  dried  and  stretched 
simultaneously;"  and,  thirdly,  the  application  of  the  apparatus 
to  other  fibrous  materials. 

As  far  as  the  drying  is  concerned  the  improvement 
"  consists  in  applying  rollers  with  expanding  ribs  to  increase 
the  width  of  the  fabric  passing  through  the  drying  chamber," 
and  "  a  small  roller  near  each  expanding  roller  to  prevent  the 
fabric  shrinking  back  again."  The  steaming  and  ageing 
improvements  upon  the  previous  patent  consist  in  modifica- 
tions of  the  method  of  supplying  heated  air  and  steam  to  the 
chamber.  The  air  is  heated  by  being  made  to  pass  in  contact 
with  a  range  of  steam  chests  in  a  lower  chamber,  whence  it 
passes  into  the  ageing  room  through  proper  openings.  To 
supply  steam  there  is  a  steam  box  on  the  under  side  of  the 
apparatus,  separated  from  the  hot  air  chamber  by  a  perforated 
plate  ;  the  steam  is  admitted  into  this  box  by  side  pipes,  and 
passing  through  the  perforations  mixes  with  the  air,  and  is 
forced  or  drawn  by  means  of  a  fan  under  and  over  the  steam 
chests,  and  then  into  the  chamber  through  which  the  goods 
are  to  be  passed. 

A.D.  1875,  September  28.— No.  3379. 

Fergusson,    Robert.      "Improvements   in  Machinery  or 
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Apparatus  for  Applying  Size  and  Colour  to  Yarns  or  Threads." 
*■  The  invention  is  applicable  to  the  ordinary  machines  now  in 
for  polishing  yarns  or  threads,  and  it  consists  in  applying 
the  size  or  colouring  matter  to  the  hanks  of  yarns  or  threads 
when  distended  on  the  ordinary  stretching  rollers,  by  means 
of  a  roller  or  brush  revolving  in  a  trough  containing  the  size 
or  colouring  matter,  or  the  size  or  colouring  matter  may  be 
supplied  to  the  revolving  roller,  which  deposits  it  on  the  yarns 
or  threads."  The  arrangements  for  carrying  out  the  invention 
are  described  and  illustrated  by  a  drawing, 

A.D.  X875,  October  2.-No.  3435. 
Brentnall.  Samuel,  and  Rawortm,  John  Smith. 
"  Improvements  in  Machines  for  Beetling  and  Finishing 
Textile  Fabrics,"  The  beetling  is  performed  upon  folds  of  the 
cloth  passing  under  the  beetles  from  a  set  of  rollers  at  one 
end  of  the  machine  to  a  corresponding  set  at  the  other  end, 
"  the  fallers  acting  upon  as  many  folds  of  cloth  at  one  time 
as  there  are  rollers  at  one  end  of  the  machine."  Several 
additions  are  mentioned.  The  rollers  may  be  either  hot  or 
cold,  nipped  together  by  screws  or  weights,  and  driven  by 
gearing  at  a  uniform  velocity  which  can  be  regulated 
according  to  the  finish  required.  The  cloth  is  finally  taken 
up  on  cloth  beams  driven  by  friction  at  a  higher  surface 
speed  than  that  of  the  rollers,  so  that  the  pieces  are  wrapped 
tight.     Underneath  each  row  of  fallers  a  separate  steam  chest 

(is  placed,  which  can  be  heated  or  left  cool  as  desired,  "The 
fallers  we  use  are  much  less  in  size  than  those  common  in  the 
trade ;  we  make  them  of  timber,  with  an  india-rubber  or 
leather  snug  or  projection,  bolted  on  one  or  both  sides  for  the 
slotted  cross  head  to  strike  against. 
A.D.  1876,  October  7-No.  3483. 
JOHNSOK,  John  HeNRv,  "  Improvements  in  Printing  Textile 
Fabrics."  (A  coininiinicalion  from  Le  Tellier  and  Verstraet, 
of  Paris.)  This  invention  refers  to  the  bowls  or  pressure 
cylinders  in  printing  machines,  and  consists  in  the  application 
of  india-rubber  as  an  elastic  covering  for  such  cylinders  in 
_  substitution  for  lapping  and  blankets.     For  some  interesting 


reports  upon  this  see  the  "Textile  Colourist"  for  June,  vol.  i, 
p.  374.  The  language  of  the  specilication,  in  describing  the 
advantages  of  the  improvement,  is  obscure,  and  not  very 
intelligible. 

A.D.  1875,  October  9.-No.  3512. 
BURLlsoN,  Robert,  and  WiiiTAKER.  James.  "  Improve- 
ments in  Tentering  and  Drying  Machines."  This  patent  refers 
to  stretching  and  drying  textile  fabrics,  that  is,  drying  only 
from  the  moisture  required  for  stretching,  and  doing  away 
with  tenter  hooks.  The  machine  is  too  complicated  to  be 
described  apart  from  the  drawings,  but  it  may  be  said  that 
the  cloth  to  be  treated  is  wound  on  a  beam,  from  which  it 
passes  over  stretching  bars  and  rods,  and  then  over  a  steam 
chest  or  box  from  which  steam  issues,  then  moistened  by 
rollers  and  carried  to  the  nipping  rollers  which  stretch  the 
fabric ;  the  cloth  then  passes  over  a  roller  covered  with  wire 
card  or  holding  pins,  to  prevent  the  fabrics  from  shrinking, 
and  lastly  on  to  a  large  steam  cylinder  to  be  dried. 

AJ>.  1875,  Ootober  9. -No.  3517. 

Holt,  William.  "Apparatus  for  Steaming  Textile  Fabrics 
and  Yams  or  Warps."  In  this  apparatus  the  goods  to  be 
steamed  are  wrapped  or  beamed  upon  a  perforated  cylinder, 
inside  of  which  another  cylinder  is  placed  concentrically  "so 
that  steam  may  first  be  introduced  to  the  inner  cylinder,  and 
pass  through  the  perforations  thereof  to  the  outer  cylinder, 
and  thence  through  the  perforation  in  the  penphery  thereof 
to  the  fabrics  or  warps  which  are  to  be  \varmed  thereon.  By 
this  invention  the  pressure  of  the  steam  is  reduced  in  passing 
through  the  first  perforations  without  reducing  its  heat,  and 
steam  is  thereby  economised."  The  whole  arrangement  can 
be  covered  in  by  a  steam-tight  casing,  and  the  steaming  may 
be  reversed  by  driving  steam  from  the  outer  casing  inwards. 

A.D.  1875,  Ootober  U.-No.   3570. 

ScHOt'lELD.  John,  and  others.  "  Improvements  in  Means  or 
Apparatus  for  Finishing  Woven  Fabrics."  This  invention  con- 
sists in  the  employment  of  one  or  more  perforated  steam 
cylinders  in  combination  with  the  usual  washing  or  drying 
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apparatus.  The  said  steam  cylinders  arc  capable  of  rotating 
in  a  suitable  framework,  and  the  fabric,  after  leaving  the 
washing  apparatus,  is  conducted  by  guide  roHcrs  round  them, 
the  guide  rollers  being  arranged  so  that  the  fabric  may 
embrace  as  much  of  the  circumference  of  the  cylinder  as 
possible."  The  claim  is  for  the  combination  of  washing, 
steaming,  and  drying  apparatus. 

A.D.  1875,  October  21.-No.  3655. 

Kenworthv,  William  Edward.  "Washing  Woollen  Yarns, 
Cotton  Waste,  etc."  (Provisional  Protection  only.)  The  stuff 
to  be  washed  is  put  into  a  vessel  with  the  water  or  washing 
material,  and  a  strong  blast  of  air  led  amongst  it  by  pipes  or 
diaphragm,  which  causes  an  agitation  and  so  washes  and 
cJcanses  the  material. 

A.D.  1875,  October  22.-No.  3669. 

Smith,  Thomas  James.     "Improvements  in  Bleaching  Wool 

'  and  Silk."     (A  coinmniiication  frum  Dii  Molay.)     It  is  said 

that  oxidizing  agents  alone  are  insufficient  to  bleach  wool 

and  silk,  and  this  patent  was  for  following  the  oxidation 

^H  processes  by  treatments  with  sulphurous  acid  and  bisulphites. 

^V  A.D.  1875,  October  28.-No,  3746. 

^^GoDEFREV,  Lkon'.  "  Process  of  Printing  or  Ornamenting 
Woollen  or  other  similar  Textile  Fabrics."  (Provisional  Pro- 
tection  only.)  The  object  was  to  give  a  new  mixed  appearance 
to  fabrics  ;  the  process  consists  in  first  printing  a  granite,  or 
other  ground  design,  on  one  or  both  sides  of  an  unbleached 
woollen  or  woollen  and  cotton  fabric,  fixing  by  steam,  tlien 
fulling  and  dressing  or  finishing. 

PA.D.  1875,  October  30th.-No.  3773. 
Paget,  Harriet  Sarah.  '■  Painting  Designs  upon  China, 
Wood,  Iron,  Paper,  Silk,  Canvas,  etc."  The  form  of  the  object 
is  cut  out  in  india-rubber,  and  the  colours  applied  by  brush, 
and  the  india-rubber  is  then  pressed  upon  the  matter  to  be 
^^  printed. 

^K  A.D.  1875,  November  8th.~No.  3876. 

^BaVav,  John  Thomas.     "  Improvements  in  the  Manufacture  of 

^ ■ 
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Woollen  and  Silken  Fabrics,  and  of  Soap  and  Detergents  for 
use  in  these  Manufactures,  and  for  other  purposes."  The 
patentee  says — "  I  have  found  that  compounds  in  which  phos- 
phoric acid  is  combined  with  alumina  and  soda,  or  potash,  in 
proportion  of  single  equivalents  of  the  two  former  substances 
to  three  or  four  equivalents  of  the  alkali  respectively,  have 
valuable  detergent  properties."  "When  any  fatty,  or  greasy, 
or  analogous  substance  is  brought  in  contact  with  solutions  of 
these  salts,  the  alkali  is  given  up,  whilst,  at  the  same  time,  the 
alumina  combines  with  the  phosphoric  acid  as  phosphate  of 
alumina.  In  these  salts  a  larger  proportion  of  the  alkali  is 
therefore  available  for  detergent  purposes  than  in  the  biphos- 
phate  of  soda,  which  is  the  subject  of  former  patents  granted 
to  me."  To  obtain  a  suitable  material,  caustic  soda  at  30"*  Tw. 
is  saturated  with  alumina,  and  then  rhombic  phosphate  of  soda 
is  added  until  the  nitrate  of  silver  test  no  longer  shews  a  black 
or  brown  tinge  of  oxide  of  silver.  The  mass  is  then  evaporated 
down  until  it  sets  on  cooling.  A  method  of  employing  native 
phosphate  of  alumina  is  described.  "  The  salt  obtained  by 
either  of  these  processes  I  employ  in  the  manufacture  of  wool 
and  silk.  In  the  manufacture  of  wool  I  employ  it  in  the 
various  scourings  to  which  the  fibre  or  fabric  is  submitted  in 
the  process  of  manufacture,  in  lieu  of  soap  or  other  detergent. 
In  the  manufacture  of  silk  I  employ  the  salt  to  remove  the 
natural  gum  from  the  fibre."  One  part  of  the  salt  to  100  of 
water  is  a  suitable  quantity,  It  maybe  employed  also  in  con- 
junction with  ordinary  soap. 

A.D.  1875,  November  9th.— No.  3889. 

Tattersfield,  James  Walker.  "  Improvements  in  Ma- 
chinery or  Apparatus  for  Finishing  Woven  Fabrics."  (Pro- 
visional Protection  only.)  This  related  to  the  production  of 
what  is  known  as  the  "  wave  finish,"  and  was  for  substituting 
mechanical  means  for  the  hand  process.  The  cloth  was  to  be 
drawn  over  rollers,  and  in  contact  with  a  series  of  rubbers  con- 
sisting of  strips  of  wood  covered  with  india-rubber. 

A.D.  1875,  November  13th.— No.  3954. 

Fletcher, Thomas.   "  Improvements  in  Apparatus  employed 


for  Bleaching  Cotton  or  other  Fibrous  Substances  or  Fabric; 
This  invention  "  consists  of  a  certain  construction  and  arrange-  I 
mcnt  of  the  kier  and  its  adjuncts,  whereby  the  kier  is  made  per- 
tectly  self-acting,  and  will  work  with  either  high  or  low-pressure 
steam."     We  cannot  follow  the  patentee's  description  without 
a  drawing  to  refer  to,  but  the  drawing  may  be  described  as  a 
single  kier  with  a  puffer  pipe.     The  peculiarities  we  observe  I 
in  the  kier  are  that  the  pufler  pipe  is  continued  below  the  false  I 
botlom,  and  "  opens  out  into  a  funnel  shape,  beneath  the  centre 
of  which,  in  the  bottom  of  the  kier,  is  the  opening  with  which 
thi:  liigh-pressure  steam  communicates."     The  "bonnet"  for 
spreading  the  liquor  from  the  puffer  pipe  is  fixed  on  the  kier 
tap,  and  there  is  "  a  valve  for  closing  the  top  of  the  pulTer  pipe 
ii'orked  by  a  screwed  spindle  passing  through  a  stuffing  box 
ill  llie  cover  of  the  kier."     The  kier  being  filled  with  goods, 
Hit  working  is  commenced   by  opening  the   blow-off  pipe, 
closing  the  top  of  the  puffer-pipe  by  the  valve,  and  turning  in 
loiv-pressure  steam  from  the  top  to  blow  through.     When  the 
blowing  through  is  finished,  the  low  pressure  tap  and  the  blow- 
off  tap  are  closed,  and  the  valve  lifted  from  the  top  of  the 
fmfTer  pipe,  the  bleaching  liquor  is  admitted,  and  the  high- 
pressure  steam  turned  on,  while,  at  the  same  time,  a  small  ' 
hlow-off  tap  at  the  top  of  the  kier  is  opened,  but  whether  ' 
.     left  open  all  the  time  of  working  or  not  the  specification  does   i 
not  state.     The  claims  are  for  a  self-acting  kier  complete  in   ' 
one  vessel,  and  the  use  of  the  valve  closing  the  puffer  pipe 
whilst  blowing  through. 

A.D.  1875,  November  16th.— No.  3979. 
i'ATON,  George.     "  Improvements  in  Dyeing  and  Dressing, 
Of  Sizing,  and  otherwise  Preparing  Warp  Yams."     (Proi'i- 
sioiui/  Proleclion  only).     The  improvements  consist  in   com-  | 
bining  the  sizing  and  dyeing  in  one  operation.     The  dyeing  J 
fiiatcrials  being  mixed  with  the  size,  and  the  warps  passed  J 
through  and  dried,  and,  if  necessary,  again  passed  through  the  J 
same  bath  to  obtain  a  satisfactory  depth  of  colour. 
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8,    British  and  Foreipi  Patents^  from  the  Commissiofiers  of 
Patents  Jourtial,  June  2ph  to  JtUy  21  sty  18^6^  inclusive. 


Colouring  Matters. 

1948.  William  Henry  Perkin,  of  Sudbury,  in  the  county  of 
Middlesex,  for  an  invention  of  '^  Improvements  in  the  manufac- 
ture of  colouring  matter  suitable  for  dyeing  and  printing." — • 
Dated  26th  June,  1869. — ^The  stamp  duty  of  ;;^ioo  has  been 
paid  upon  this  patent 

2534.  Alexander  Melville  Clark,  of  53,  Chancery  Lane,  in 
the  county  of  Middlesex,  Patent  Agent,  for  the  invention  of 
"An  improved  black  dye."— A  communication  to  him  from 
abroad  by  Charles  Rave,  of  Paris,  France. — Provisional  protec- 
tion has  been  granted. 

The  following  are  French  Patents. 

1 10.903.  Guimet,  of  Lyons,  for  "Purple  and  brown  ultramarine." — 
Dated  6th  January,  1876. 

1 10.904.  Guimet,  of  Lyons,  for  "Green  and  yellow  ultramarine." — 
Dated  6th  January,  1876. 

110,989.  Wolff  and  Betley,  of  Paris,  for  "Improvements  in 
obtaining  aniline  dyes." — Dated  6th  January,  1876. — (English 
Patent,  5th  July,  1875.) 

111,319.  Wolff  and  Betley,  for  "  Improvements  in  the  produc- 
tion of  colouring  matter  for  dyeing  and  printing." — Dated  ist 
February,  1876. 

111,485.  Wolff  and  Betley,  for  "Improvements  in  the  produc- 
tion of  aniline  dyes," — Dated  12th  February,  1876. — (English 
Patent,  26th  January,  1876.) 

I II, 56 1.  Grawitz,  of  Paris,  for  "  Manufacturing  a  series  of  colours 
derived  from  alizarine  and  purpurine  or  direct  from  anthracene 
for  dyeing  and  printing." — Dated  i8th  February,  1876. 

Singeing^  Bleaching  of  Cops,  Jute,  Ac. 

468.  Charles  Toussaint,  one  of  the  firm  of  Toussaint,  Levy,  and 
Co.,  of  Saint  Di^,  in  the  department  of  the  Vosges,  France, 
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Manufacturer,  for  an  invention  of  "Improvements  in  bleaching 
cotton  on  shuttle  cops,  bobbins,  or  in  hanks." — Dated  sth 
February,  1876. 
»5J9.  Joseph  Jlxius  Sachs,  of  Canada  Government  Building, 
King  Street,  Westminster,  in  the  county  of  Middlesex,  Manu- 
facturer, for  the  invention  of  "  Improvements  in  bleaching  and 
|)reparing/or  dyeing  or  priming  colton,  wool,  hemp,  flax,  jute, 
and  other  fibrous  materials." 
T/u /olltnving  an  French  Patents. 

"ir,3so.  ToussAiNT,  Levy,  and  Co.,  for  "Processes  and  apparatus 
for  bleaching  cotton  on  cops,  bobbins,  and  in  skeins," — Dated 
2nd  February,  1876, 

111,454.  Baerlin.  for  "  Improvements  in  mordants,  dyes,  and  size 
of  threads."— Dated  12th  February,  1876. 

111,99;.  DiiPETiT,  Senr.  and  Junr.,  of  Amiens,  for  "Singeing 
tissues  of  colton  and  other  tissues. " — Dated  23rd  M.^rch,  1876. 

Dyeing  and  Printing  Prooessea  and  Materials. 
iiqo.    Alexander  Melville  Clark,  of  53,  Chancery  Lane,  in  the 
county  of  Middlesex,  Patent  Agent,  for  an  invention  of  "  Im- 
provenienls  in  machinery  for  printing  oil-cloth  or  other  fabrics.' 
■  —A  communication  to  him  from  abroad  by  W.  H.  Townsend, 
of  New   York  city,  United  States  of  America. — Dated   23rd 
June,    1873.— The  stamp  duty  of  £,i,o  has  been  paid  upon 
this  patent. 
1314.    Hesrv  Bernoulli  Barlow,  the  younger,  of  Manchester, 
in  the  county  of  Lancaster,  engineer,  for  an  invention  of  "  Im- 
provements   in    machinery    for   washing    and  dyeing    fibrous 
materials." — A  communication  to  him  from  abroad  by  Charles 
Grondison  Sargent,  of  Graniteviile,  Massachusetts,  United  Stales 
of  America. — Dated  4th  July,   1873. — This  patent  has  become 
void. 
-61}.    Oatks  Ingham,  of  the  firm  of  Gates,  Ingham,  and  Sons,  of 
^^  Bradford,  in  the  county  of  York,    Dyers    and   Finishers,    and 
^KiChakles  Herbert  Holt,  of  Hudderslield,  in  the  same  county, 
^^P  Engineer,  for  an  invention  of  "  A  new  or  improved  method  of 
^F and  apparatus  for  steaming  or  'blowing'  woven  fabrics  in  the 
process  of  dyeing  and  finishing."^ Dated  J4th  January,  1876. — 
This  patent  has  passed  tlie  great  seal. 

Charles    Thomas     Kinczett,    of   Shaftesbuiy    Terrace, 


106  THE  TEXTILE  COLOURIST 

Warwick  Road,  Kensington,  Chemist,  and  Maximillian 
ZiNGLER,  of  Buckland  Terrace,  Belsize  Park,  Gentleman,  both 
in  the  county  of  Middlesex,  for  an  invention  of  "  Improvements 
in  the  preparation  of  blood-albumen,  and  the  application  of 
the  same  for  purposes  of  dyeing  and  printing  on  textile  and 
other  fabrics  with  colours  also  applicable  to  sizing  and  enamel- 
ling wood,  glass,  and  metals." — Dated  26th  June„  1876. — Notice 
to  proceed  has  been  given. 

2661.  Richard  Dixon,  of  79,  Redcliffe  Gardens,  Kensington,  in 
the  county  of  Middlesex,  Fur  Merchant,  for  an  invention  of 
"  Improvements  in  the  manufacture,  dressing,  dyeing,  and 
colouring  of  furs,  skins,  and  animal  and  vegetable  fibres  of  all 
kinds." — Dated  28th  June,  1876. 

2748.  James  Morton,  Manager  to  Messieurs  William  Stirling  and 
Sons,  of  Cordale  and  Dalquhurm,  Turkey-red  Works,  in  the 
county  of  Dumbarton,  North  Britain,  for  an  invention  of  "  Im- 
provements in  preparing  woven  fabrics  and  yams  of  cotton  or 
other  vegetable  fibres  for  being  dyed  or  printed." — Dated  5th 
July,  1876. 

8.  W.  Baerlein,  of  Manchester,  for  "  A  process  of  mordanting, 
dyeing,  and  sizing  yams. — 2  years. — (Secret) — Dated  26th 
February,  1876. — Austrian  patent. 

The  following  are  French  patents. 

111,531.  Gaillot,  of  Lyons,  for  "Applying  gold  and  silver  on 
stuffs." — Dated  27th  January,  1876. 

111,568.  LvEUTE,  Sons,  of  Puteaux,  for  "A  mechanical  colour-tub 
for  printing  stuffs." — Dated  21st  February,  1876. 

111,652.  Anderson  and  Rotherham,  for  "Improvements  in 
dyeing  and  finishing  silks,  cotton,  &c." — Dated  25th  Febmar>', 
1876. — (English  Patent,  2nd  December,  1875.) 

112,001.  Knight,  Du  Temple,  and  Farinaux,  of  Lille,  for  "A 
process  of  dyeing  with  physical  or  chemical  discharges,  and  a 
continuous  rotary  machine  employed  therefor." — Dated  3rd 
April,  1876. 

Wool  and  Silk  Treatments. 

1646..  James  Millen  Dick,  of  Buffalo,  in  the  county  of  Erie,  in 
the  state  of  New  York,  one  of  the  United  States  of  America,  has 
given  notice  to  proceed  in  respect  of  the  invention  of  "  Im- 
proved method  and  apparatus  for  removing  moisture  from  wool 
and  similar  substances." 
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Edward  Griffith  Brewer,  of  Chancery  Lane,  London, 
for  the  invention  of  "  Improvements  in  bleaching  and  purifying 
wool — A  communication  to  him  from  abroad  by  Messrs. 
Dandier,  pfere  et  fils,  of  Paris,  France. ^Proi-isional  protection 
has  been  granted. 

J627.  Edward  David  Arthur  Marrtner,  Worsted  Spinner, 
Creengate  Mills,  Keighley,  in  the  county  of  York,  and  CHARtEs 
HovLE,  Machine  Maker,  Market  Street,  Keighley,  in  the  county 
aforesaid,  for  an  invention  of  "  Improvements  in  machinery  for 
washing  and  drying  wool  or  other  fibrous  substances." — Dated 
!6th  June,  1876. 

1916,  Edwin  Powlev  Alexander,  of  14,  Southampton  Buildings, 
in  the  county  of  Middlesex,  Consulting  Engineer  and  Patent 
Agent,  for  an  invention  of  "  Improvements  in  the  treatment  of 
woolen  and  silk  fabrics  and  other  goods  comfjosed  of  animal 
products  with  a  \iew  to  the  removal  of  any  vegetable  substances 

»  contained  therein ;  also  in  the  apparatus  or  means  employed 
therefor." — A  communication  to  him  from  abroad  by  Daniel 
Michel,  of  Paris,  in  the  republic  of  France,  Woolen  Waste 
Manufacturer. — Dated  17th  July,  1876. 
1947.  Christopher  Webb  Smith,  of  Bamwood,  near  the  city  of 
Gloucester,  Chemist,  for  an  invention  of  "  Improvements  in  and 

»  apparatus  for  scouring  or  cleansing  woollen  cloth,  yams,  and 
wastes,  and  in  recovering  valuable  products  from  the  materials 
which  have  been  used  in  conducting  the  said  scouring  or 
cleansing," — Dated  19th  July,  1876. 
'7j,;6z,  Louis  R.  BRoAonENT  and  Charles  F.  Broadbent,  of 
Baltimore,  Md.,  for  "  Processes  for  separating  woolen  from 
cotton  fiber." — Application  filed  8th  February,  1876. — American 
patent. 

Claitii. — "The  with  in-described  procesa  of  separating  wool  from  colloti 
liber,  which  process  consists  in  steeping  the  fabric  in  water,  then  boiling  it 
in  hydrochloric-add  solution  of  a  spcd&c  gravity  of  froni   ixiis  to  I'lg  for 
from   three  to  twenty-five    minutes,    and    withdrawing,    suistaniinlly    as 
described." 
39p677'     a.  de  Sovrdeval,  for  an  imported  invention  of  "Scouring 
greasy  wool,  &c." — Dated  jist  May,  1876. — (French  patent, 
loth  May,  1876.) — Belgian  patent. 
Thf  following  are  Fretuk  Patents. 
"1,331.     Hammelrath,  for  "Scouring  wool." — Dated  and  Feb- 
niar)',  1876. 
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111,352.  Way  and  Jones,  for  "  Detergents  for  washing  wool  and 
silk,  and  for  other  purposes." — Dated  3rd  February,  1876. — 
(English  patent,  5th  August,  1875.) 

1 1 1,830.  Leclerq,  for  "A  chemical  mechanical  process  of  cleansing 
and  disacidifying  wool  and  other  textiles  containing  vegetable 
substances  in  suspension." — Dated  21st  March,  1876. 

Finishing  Processes. 

1 91 8.  Antoine  JuLiEN  Deblon,  of  Fives-les-Lille,  in  the  Depart- 
ment of  J^e  Nord,  in  the  French  empire.  Manufacturer,  for  an 
invention  of  "Improvements  in  machines  for  callendering 
stuffs." — Dated  23rd  June,  1869. — ^This  patent  has  become  void. 

242.  George  Henry  Nussey  and  William  Bradshaw  Leachman, 
both  of  Leeds,  in  the  county  of  York,  for  an  invention  of 
"  Improvements  in  machinery  or  apparatus  for  pressing  woollen 
and  other  woven  or  felted  fabrics." — Dated  21st  January,  1876. 
— This  patent  has  passed  the  great  seal. 

2956.  Joseph  Keim,  of  Thann  Alsace,  Allemagne,  for  an  invention 
of  "  Improvements  in  machinery  for  stretching  and  drying 
textile  fabrics." — Dated  20th  July,  1876. 

174,308.  Chas.  E.  Scrimgeour,  of  Almonte,  Canada,  Assignor 
to  the  Rosamond  Woolen  Company,  of  the  same  place,  for 
"  Finishing  cloth." — Application  filed  19th  November,  1875. — 
American  Patent. 

BrUf. — **  Steam  is  passed  through  a  tank  of  water  before  passing  to  the 
perforated  distributor,  by  which  its  surplus  heat  is  removed,  and  it  more 
readily  is  deposited  in  condensation  in  the  cloth." 

Claim. — **  The  combination  of  close  tank  A,  to  be  partially  filled  with 
water,  an  induction-pipe  B,  connected  with  the  steam  space  of  a  boiler,  and 
extending  into  the  tank  below  the  water-line,  the  eduction  pipe  C,  and  the 
perforated  cylinder  D  in  box  E,  as  and  for  the  purpose  specified." 

39,692.  J.  NicoDEME,  of  Ansercmine-Dinant,  for  "An  apparatus 
for  measuring  tissues." — Dated  ist  June,  1876. — Belgian 
patent. 

ThefoUmving  are  Frefich  Patents. 

111,453.     Allard,  for  "A  machine  for  dressing  velvet  and  othet 

similar  tissues." — Dated  1 6th  February,  1876. 
111,780.     Thomas  and  Dumollard,  for  "  Decorative  finish  of  light 

tissues." — Dated  25th  March,  1876. 
112,050.     BoiRivAUT,  of  Lyons,  for  "A  machine  for  drying  dyed 

silk,  wool,  linen,  and  other  threads." — Dated  ist  April,  1876. 
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/.    Materials  fm-  a  History  of  Textile  Colouring,  No.  j. 

In  this  article  we  give  an  account  of  the  contents  of  a  book 
published  with  the  following  title: — "The  British  Manu- 
faditrers  Companion,  AND  Callico  PRINTERS  ASSISTANT; 
M  IVG  A  TREATISE  on  CALLICO  PRINTING,  in  all  its 
Granclus,  Theoretical  and  Practical;  with  an  ESSAY  on 
Genius,  Invention,  and  Desigtiing;  RULES  for  Drawing, 
Cutting,  Printing,  Engraving,  Colour-makiiig,  Bleaching,  &c. 
Suggestions  for  the  Advantage  of  Manufactures;  And  many 
valuable  Hints  to  the  Proprietors  of  Print-fields.  Bv 
CHARLES  OBRIEN.  Callico  Printer.  London:  Printed 
FOR  THE  Author;  and  sold  by  Hamilton  and  cc,  at 

THE  BUST  OF  SHAKESPEARE,  BEECH-ST,,  NEAR  FINSBURV 
M^IJ.\RE;  AND  VERNON  AND  HOOD,  BIRCHIN  LANE,  CORN- 
HILL.      (1790)-" 

This  book,  though  not  one  of  those  which  can  be  called 
T.ire,  is  naturally  from  its  date  and  subject  somewhat  scarce, 
and  not  generally  accessible  to  those  now  in  the  author's 
trade,  it  has  moreover  a  special  interest  as  being  the  first 
work  on  calico  printing  published  in  England,  and  as  far  as 
the  author  knew,  and  as  far  as  we  ourselves  know,  the  earliest 
Wk  in  any  language  especially  devoted  to  printing  on  tex- 
'il';  fabrics  in  which  any  attempt  is  made  to  go  into  a  detailed 
account  of  the  operations.  The  subject  is  therefore  treated 
'nan  original  manner,  and  almost  entirely  from  the  author's 
practical  knowledge  and  experience  of  the  business,  and  it 
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may  be  said  that  in  those  subjects  with  which  the  author  was 
most  perfectly  acquainted,  namely,  designing  or  pattern  draw- 
ing, putting  on,  pinning,  block  cutting,  engraving,  and  print- 
ing, there  has  been  no  book  since  which  goes  into  equal 
detail,  or  treats  the  subject  in  so  minute  and  practical  a  man- 
ner. In  what  may  be  called  the  chemical  department  of  the 
subject  the  treatment  is  less  satisfactory  and  more  superficial, 
either  from  a  want  of  knowledge  or  familiarity  with  this  part 
of  the  business;  or  because  the  writer  was  restrained  by  pru- 
dential considerations  from  communicating  all  he  knew  upon 
what  was  generally  considered  the  mysterious  and  secret 
part  of  the  business.  It  is,  however,  clear  that  O'Brien  had 
an  intelligent  knowledge  of  what  was  contained  in  the  then 
recent  works  upon  chemistry,  for  he  frequently  refers  to  con- 
temporary writers  of  the  more  scientific  class,  and  quotes 
Hellot  and  D'Alpigny  on  Dyeing,  BerthoUet,  Lewis'  Notes  on 
Neuman's  Chemistry,  Priestley,  Percival,  Macquer,  Fourcroy, 
the  Manchester  Memoirs,  Dr.  Home,  and  other  authorities. 

The  work  is  in  small  octavo;  there  is  no  index,  and  it  is 
not  paged,  but  contains  about  four  hundred  pages,  with  one 
copper  plate  referring  to  block  making.  Of  tlie  two  copies 
now  before  us,  one  has  a  long  introduction  which  in  the  other 
has  been  cut  down  to  three  pages.  The  title  page  is  also 
quite  different,  and  bears  the  date  of  1792,  while  the  other  has 
no  printed  date,  but  a  pencil  inscription  that  it  was  published 
in  1790.  The  remainder  of  the  contents  of  the  two  volumes 
appear  to  be  identical  in  every  respect. 

From  internal  evidence  it  appears  that  the  author  of  this 
work  was  at  one  time  a  designer,  and  probably  before  that  a 
putter-on,  or  actually  a  block  cutter,  and  in  the  course  of  his 
experience  picked  up  a  respectable  knowledge  of  calico  print- 
ing as  it  existed  eighty  or  ninety  years  ago  in  England. 
There  is  not  a  formal  receipt  in  the  whole  book,  and  practical 
processes  are  referred  to  in  an  obscure,  half  mysterious  man- 
ner, as  if  the  writer  desired  to  impress  the  reader  with  the 
idea  that  he  could  say  a  good  deal  more  about  them  if  he 
chose,  but  that  he  is  only  writing  for  adepts  who  can  under- 
stand what  he  hints  at.     We  propose  to  go  through  the  book. 
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giving  such  extracts  as  are  of  interest  in  shewing  what  was 
the  state  of  knowledge  at  the  writer's  time,  and  what  the  ideas 
of  an  original  and  not  unintelligent  observer  were  upon 
various  proceedings  both  inside  and  outside  of  the  print- 
Avorks.  The  first  subject  treated  of  is  pattern  drawing,  and 
commences  with  some  definitions  of  the  qualities  required  in 
the  pattern  drawer  or  designer,  the  two  terms  being  synono- 
mous,  white  the  term  drawer  is  applied  to  one  who  draws  the 
pattern  on  the  block  for  the  cutter.  A  designer  should  pos- 
sess "fertility  of  invention,  with  judgment  to  adapt  that  fer- 
tility to  the  best  purpose  as  regards  taste,  effect,  execution, 
and  expense."  This  definition  of  an  original  mind  is  however 
immediately  lowered  by  the  author  continuing  that  the 
designer  should  be  "at  least,  one  who  can  improve  on  what  is 
doing  by  others,  or  can  readily  catch  the  reigning  style,  and 
by  adopting  it,  form  his  designs  accordingly." 

"It  may,  nevertheless,  be  observed  (making  a  transition  from 
Pattern  Drawing  to  the  Patterns  themselves)  that  it  is  difficult  to  say, 
what  really  constitutes  a  good  pattern,  as  decisions  on  that  subject 
are  formed  by  different  persons  from  very  different  motives.  For 
instance,  a  Draper's  deierrainaiion  of  one  is  biassed  by  what  will  best 
suit  his  line  of  trade;  a  Primer's,  that  which  is  adapted  to  produce 
the  desired  effect  at  the  least  expense;  while  a  buyer's  opinion  is 
jguided  by  what  is  most  generally  exhibited  in  the  shops :  and  many 
potleras  acquire  the  character  of  being  good  ones,  merely  from  a 
Draper  having  it  in  his  power  to  command  a  general  display  of  them 
ttnder  every  advantage;  for  the  most  fanciful  and  best  executed  pat- 
tern would  have  little  clunce  of  selling  well  if  seen  but  in  a  few 
places,  or  the  sale  not  otherwise  forwarded,  as  it  then  would  not  have 
the  appearance  of  a  generally  approved  one,  and  consequently  it 
would  be  disregarded  in  a  proportionate  degree.  But  as  this  will  be 
occasionally  considered  in  other  places,  a  few  sentiments  respecting 
Cenics,  Fancv,  and  Invention,  as  more  immediately  the  subject  of 
riiis  section,  will  now  be  offered." 

We  do  not  think  our  readers  would  be  in  the  least  interested 
or  find  any  profit  in  Mr.  O'Brien's  dissertation  upon  Genius, 
Fancy,  and  Invention,  which  as  he  himself  says  "leads  into 
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such  metaphysical  obscurity  or  perplexity,  that  the  most  intel- 
ligent are  at  a  loss  how  to  satisfy  such  enquiries."  But  in  fact 
the  author  does  not  long  soar  in  the  higher  regions  of  specu- 
lation, soon  coming  down  to  eminently  practical  details  in 
connection  with  designs  and  designers,  as  when  arguing 
against  the  desire  to  make  designers  out  of  any  youth,  he 
says,  "unless  a  lad  is  likely  to  shew  those  faculties  which  will 
get  him  through  life  with  credit  and  ease  as  an  artist  (in  which 
class  designers  may  be  included)  he  had  better  be  put  to  any 
common  mechanical  employment,  as  certainly  nothing  can  be 
a  greater  misery  to  a  man,  than  to  think  his  living  depends 
upon  the  productions  of  fancy  and  he  is  unfortunate  enough 
not  to  possess  a  single  ray  of  it,  and  that,  consequently,  his 
utmost  exertions  are  despicable  and  of  course  not  worth  ex- 
hibiting." The  following  extract  seems  worth  reproducing  as 
containing  some  very  just  observations,  although  not  so 
applicable  at  this  day  as  when  first  written ;  for  designing  for 
calico  printing  has  come  down  in  a  great  measure  from  the 
position  of  an  artistic  occupation  to  a  merely  industrial  one, 
and  has  felt  like  other  trades  the  effects  of  the  minute 
division  of  labour. 

"  A  designer  ought  not  by  any  means  to  be  considered  in  so 
mechanical  a  light,  as  if  fancy  or  invention  were  of  such  a  nature 
that  he  can  at  all  times  command  a  successfiil  operation  (those  are 
particularly  alluded  to  here  who  are  engaged  as  designers  to  work  a 
stated  number  of  hours  in  a  day ;  but  to  treat  designers  with  proper 
address  is  what  few  principals  are  competent  to),  similar  to  a  person 
performing  a  merely  mechanical  piece  of  work,  in  which  little  more 
than  utensils  are  needful,  and  the  subject  to  be  acted  upon  is 
immediately  and  conveniently  at  hand.  To  illustrate  which  it  may 
be  observed,  that  Principals  themselves  affect  to  say;  Designers 
should  only  work  when  so  disposed,  yet  many  of  them,  inconsistently 
with  such  a  position,  think  nothing  done  unless  they  see  something 
on  paper ;  making  hardly  any  account  of  what  the  Invention  is  at 
work  upon ;  but  contrary  to  this  practice,  it  is  here  said  that  the 
designer  should  not  be  asked,  except  on  singular  occasions,  how  he 
means  to  do  such  a  part  ?  what  will  be  put  in  this  or  tJiai  place  ? 
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what  will  be  the  colour  of  this  object  ?  and  so  on ;  but  that  a  proper 
mode  is  (when  not  left  to  work  entirely  from  his  own  fancy)  for  him 
to  be  told  what  sort  of  patterns  is  wanted  ;  on  which  accordingly  he 
draws  a  number  slightly,  or  perhaps  nearly  perfect,  agreeably  to  the 
nature  of  them  ;  from  these  a  selection  is  made  as  haring  the  best 
efiect ;  afterwards  another  is  made,  including  that  quality  with  their 
adaptation  for  working ;  and  even  from  these  it  may  be  needful  to 
make  a  selection  as  proper  to  shew,  or  to  be  put  into  execution, 

A  designer  can  do  little  with  pleasure  to  himself  at 

a  Printing-ground,  if  under  restraint,  or  subject  to  that  kind  of  con- 
trol, or  enquiry,  which  has  been  expressed  above ;  or  if  his  employer 
be  of  that  cast  who  consider  all  under  them  as  but  mere  macliines  to 
procure  tliemselves  profit,  and  that  as  such  they  have  nothing  to  do 
but  to  spur  everyone  on  by  any  method,  however  coarse  and  unfeel- 
ing.      One  person  only  is  iiroper  to  give  orders  {no 

matter  how  many  have  been  previously  advised  with)  for  rarely  do 
two  or  more  agree  in  opinion ;  and  for  a  designer  or  any  other  to 
receive  orders  from  several,  and  these  orders  different  or  counter- 
manding, no  one  need  be  informed  is  jDroductive  of  much  embarrass- 
ment, and  often  subversive  of  what  each  party  desires." 

The  following  extract  shews  the  desire  which  existed  for 
novelty  of  design  in  these  days ;  the  term  Draper  in  constant 
use  may  be  considered  equivalent  to  that  of  Warehouseman 
at  the  present  day  ;  the  print  trade  at  this  date  was,  of  course, 
in  its  infancy,  and  the  production  very  limited  ;  machinery 
for  printing  had  only  just  been  invented  and  scarcely  put  into 
use  ;  the  greater  part  of  the  trade  was  still  in  the  neighbour- 
hood of  London,  and  hardly  anything  was  printed  for  exporta- 
tion. 

"  It  oflen  happens,  too,  that  many  (Drapers  particularly)  are 
violent  in  requiring  something  new,  or  totally  different  from  what  has 
ever  been  seen ;  all  this  has  a  busy  sound,  and  in  idea  promises  a 
great  deal,  ot  at  least  implies  the  hope  of  a  great  deal ;  but  could  it 
be  procured,  the  expectation  might  not  be  answered,  as  it  generally 
seems  that  when  anything  happens  to  be  produced,  very  different 
from  the  common  run  or  appearance  of  work,  or  what  may  be 
called  the  reigning  style,  it  has  not  the  chance  of  getting  into  vogue, 
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for  reasons  already  given,  except  when  a  Draper  of  eminence,  who 
holds  his  connections  as  it  were  by  a  bridle,  is  detenuined  to  push 
what  is  a  favourite  of  his,  though  even  that  will  not  alwaj's  succeed  ; 
for  somehow  or  other  capita!  blunders  are  now  and  then  made  by  the 
most  experienced  in  the  choosing  of  patterns.  Cautious  Drapers 
are,  however,  not  very  forward  in  this  respect ;  they  know,  indeed  all 
must,  there  are  certain  classes  of  patterns  that  ensure  sale,  yet  a  con- 
tinuation of  one  style  will  tire  in  time,  and  the  utmost  efforts  to 
continue  it  will  not  always  be  propitious,  for  innovations  in  style 
rarely  happen  abruptly  ;  they  are  brought  about  by  slow  degrees,  or, 
in  fact,  more  by  accident  than  design,  and  oftentimes  in  a  manner 
contrary  to  what  any  one  might  conceive.  Much,  to  be  sure,  is 
sometimes  said  of  the  fickleness  and  whimsicalness  of  Drapers  and 
others,  but  there  surely  is  little  cause,  it  being  natural  to  be  tired  of 
anything  ever  so  excellent  when  very  familiar,  and  of  course  novel 
or  different  appearances  are  sought  afler." 

After  a  good  deal  of  sound  common  sense  upon  the  way  in 
which  designs  are  produced  for  the  trade,  and  the  claims  and 
real  merits  of  designers  are  discussed,  we  are  told  that  "an 
engaged  designer  at  a  Printing-ground  is  now  little  more  than 
a  compiler,"  and  that  those  designers  who  had  credit  for 
originality  were  frequently  short  of  flexibility  and  let  the 
times  go  bye  tliem  ;  how  in  questioning  the  very  existence  of 
genius  or  inspiration  in  most  designs,  the  author  candidly 
confesses  that  "  he  himself;  as  a  designer,  is  more  put  to  his 
shifts  titan  he  at  all  times  chooses  to  own,"  and  somewhat 
solemnly  warns  those  designers  who  claim  the  gift  of 
genius — 

■'  To  be  cautioia  how  far  they  give  themselves  praise  or  credit  for 
what  they  do  possess,  as  rarely  half  what  a  person  advances  of 
himself  is  believed ;  and  in  this  case  designers  as  well  as  others, 
whose  existence  depends  on  public  caprice,  would  be  less  arrogant 
or  puffed  up  in  the  zenith  of  their  reputation  if  they  frequently 
reflected  on  the  versatility  of  taste  and  fashion,  not  knowing  how 
soon  such  caprice  or  mutability  may  affect  them,  as  it  isnot  everyone 
that  can  readily  come  into  every  turn  of  thai  fickle  despot.  That 
this  has  been  the  case  is  well  kno^^'n  in  instances  of  se^'eral  whq  have 
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aeemed  capilal  Drawers  but  ars  now  almost  totally  disregarded; 
hence,  if  the  »-riter  may  venture  to  advise  in  this  point,  let  every 
Designer  who  wishes  to  secure  his  credit  as  long  as  possible,  not 
fboiishiy  affect  to  stand  alone,  or  obstinately  to  oppose  or  contemn 
that  style  which  is  prevalent,  but  gradually  slide  into  the  changes  as 
they  happen,  or  blend  them  with  his  OK-n  peculiar  manner ;  other- 
wise, certain  it  must  be,  that  from  the  fickleness  of  opinion  or  fancy, 
and  the  consequential  change  of  fashion,  together  with  the  proba- 
bility of  a  rising  generation  of  designers  eclipsing  him,  he  at  a  certain 
period  wiU  regret  that  self-sufficiency  which  blinded  him  to  natural 
defects,  or  that  restlessness  which  stifled  what  prudence  ought  to 
have  suggested." 

The  foregoing  extracts  illustrate  very  well  the  style  of  this 
early  writer  upon  calico  printing,  and  shew  that  he  neither 
wanted  sense  nor  facility  of  expression.  Of  his  hints  upon 
designing  many  of  them  are  so  technical  as  not  to  be  of  general 
interest,  and  they  naturally  refer  to  a  taste  and  to  styles  long 
since  disappeared,  but  here  and  there  some  small  insight  is  got 
into  tile  ways  in  which  business  was  carried  on,  and  the  kind 
of  work  done  by  printers.  Of  the  extreme  minuteness  of  the 
instructions  given,  the  following  is  an  instance;  he  is  speaking 
of  a  prevailing  taste  which  required  a  plain  white  object  to 
stand  forward  in  the  design. 

"This  enlivening  effect  is  generally  destroyed  in  dark  patterns, 
wheie  the  colour  ends  in  shades  within  an  object,  or  without  being 
bounded  by  a  line  of  some  sort,  as  it  gives  the  white  about  it  a  tinge, 
and  in  woalded  work,*  the  less  the  yellow  touches  or  goes  over  the 
black  the  belter,  as  it  generally  hurts  and  renders  it  of  an  olive  hue. 
This,  however,  depends  upon  the  colour,  but  more  particularly  so 
when  executed  without  grassing  or  fielding,  as  in  the  case  of  patterns 
brought  i]p  in  sumac  and  bran-bleached,  the  cloth  not  being  then  of 
a  good  white. 

In  drawing  some  classes  of  patterns  it  is  as  well  to  make  them  as 
general  as  possible,  though  that  it  is  granted,  is  rather  an  after 
consideration;  and  in  patterns  that  are  to  have  chemical  or  loose 

"  S»  spelled ;  prints  wUch  were  dyed  partly  with  weld,  a  now  almoM  uidaiciffn 
yeJIo^  dfesiulT,— ^</. 
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colours  thrown  in,  which  soon  fly  off,  there  should  be  fast  colours 
(unless  tlie  whole  is  in  chemic)  under  them,  or  so  connected  that 
there  may  seem  as  little  deficiency  as  possible  when  such  loose 
colours  disappear." 

In  the  rules  for  putting  the  pattern  on  the  block,  the  writer 
enters  into  detail  upon  the  kind  of  wood  proper  for  different 
patterns;  if  the  pattern  is  close  and  small,  nice  in  the  joinings, 
and  will  require  smart  knocking  with  the  maul,  crossed  oak 
backs  are  to  be  preferred,  and  a  clear  whole  face;  but  if  less 
nice  in  the  joinings  larger  blocks  with  joined  faces  may  do,  and 
light  patterns  which  do  not  need  much  knocking  will  do  with 
deal  backs.  In  coarse  cutting,  without  hatting,  soft  wood  is 
preferable  to  hard,  though  the  soft  wood  may  need  hatting  the 
boundagc  may  be  much  larger-  In  some  instances,  where 
solids  are  wanted  to  furnish,  and  they  are  not  very  large 
indeed,  sycamore  or  some  other  spungy  wood  is  best.  With 
regard  to  the  grain  of  the  wood,  the  reader  is  told  that  it 
should  not  usually  correspond  with  the  direction  of  the  fine 
lines  in  the  pattern,  as  then  they  will  not  stand  well,  especially 
if  they  have  a  slender  bottom;  but  a  block  should  be  selected 
having  a  wavy  or  curly  grain;  fine  lines  should  not  however 
be  cut  across  the  grain.  Amongst  the  instructions  to  the 
putter-on,  he  is  told  "to  consider  where  the  drawing  may  be 
altered,  or  what  may  be  left  out  in  the  cutting  or  cased  in  the 
pencilling,  or  in  other  words,  how  it  may  be  executed  with  the 
greatest  ease  and  least  expense."  In  a  foot  note  he  adds, 
"this  may  not  please  some  cutters,  {i.e.,  lessening  the  expense) 
but  the  writer  makes  equally  free  with  masters,  as  will  appear." 

These  instructions  are  continued  with  equal  minuteness  for 
many  pages,  not  the  most  trivial  point  in  any  respect  seems 
to  have  been  overlooked,  and  as  we  read  we  are  astonished, 
not  that  the  writer  should  have  known  all  these  details,  for  a 
long  practical  acquaintance  with  the  business  would  give  that 
knowledge,  but  rather  that  a  practical  man  should  have  had 
the  patience  and  the  method  to  accurately  note  down  and 
arrange  his  observations  in  so  thoroughly  exhaustive  a  manner. 
Not  only  is  the  smallest  detail  of  manipulation  fully  treated 
of,  but  not  unfrequcnt  reference  is  made  to  faults  from  bad 
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workmanship  which  may  arise,  or  defects  which  may  turn  up 
in  a  finished  block  from  actual  bad  faith  on  the  part  of  the 
cutter  from  having  a  pique  against  the  putter  on,  or  vice  versa, 
or  ill  will  against  his  employer,  and  instructions  are  given 
how  to  take  such  proofs  of  the  preliminary  work  as  to  shew 
where  the  real  blame  must  be  laid.  Such  measures  of  pro- 
tection were  not  uncalled  for  in  the  days  of  block  printing 
when  elaborate  workmanship  was  required,  for  in  some 
instances  wired  blocks  given  out  to  the  block  cutter  were  so 
large  and  difficult  that  from  thirty  to  forty  days'  skilled  labour 
were  allowed  for  their  completion,  and  were  consequently 
very  costly  implements  in  printing ;  add  to  this  that  if  the 
block  was  not  fit  to  print  with,  or  inferior,  great  loss  fell  upon 
the  employer,  whose  goods  must  either  go  into  the  market 
imperfect  or  he  must  disappoint  or  break  faith  with  his 
customers  whom  he  had  engaged  to  supply  with  certain 
patterns.  From  Mr.  O'Brien's  book  we  gather  that  the  proper 
amount  to  pay  for  cutting  blocks  given  out  to  those  working 
at  home  was  a  disagreeable  and  troublesome  question  for 
principals,  and  left  much  room  for  sharp  practice  on  the  part 
of  the  tradesman,  so  few  were  able  at  once  to  know  what  was 
a  fair  price  to  give  for  the  cutting  of  a  certain  block,  and  so 
few  able  to  Judge  if  it  had  been  well  and  honestly  done 
before  it  got  into  work,  that  much  unpleasantness  arose 
between  the  employers  and  employed.  It  is  observed  that 
the  best  block  cutters  worked  at  home,  and  this  is  accounted 
for  on  the  ground  that  if  employed  on  the  printworks  they 
had  not  the  freedom  of  following  their  own  methods,  and 
were  annoyed  by  too  much  overlooking  and  interference  on 
the  part  of  the  masters,  who,  it  would  appear,  insisted  upon 
close  and  regular  attention  to  work.  O'Brien,  who  in  this 
takes  the  part  of  the  block  cutter,  says  that  those  men  who 
are  superior  in  this  branch  are  not  always  alike  able  or  dis- 
posed to  work,  and  that  it  would  be  more  advisable  to  form 
an  estimate  of  a  man's  abilities  from  his  production  in  a  day, 
a  week,  or  a  month,  then  from  his  working  in  a  mechanical 
sort  of  way. 

It  tnay  be  mentioned  that  we  have  used  the  word  block  as 
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we  believe  it  is  universally  used  in  England  at  this  day  to 
signify  the  cut  block  used  by  the  block  printer,  but  in  this 
treatise  the  word  is  only  used  to  indicate  the  wood  prepared 
for  putting  the  pattern  on ;  after  cutting  it  is  called  either  the 
print  or  the  ground,  the  former  when  it  contains  the  sprig  or 
parts  of  it,  and  the  latter  when  it  has  the  ground  design  on 
which  was  in  the  great  majority  of  cases  printed  after  the 
sprig  had  been  dyed. 

In  the  section  on  printing,  the  writer  deems  it  necessaiy  to 
dispute  at  some  length  the  truth  of  a  maxim  held  by  tile 
printers,  that  no  one  but  a  practical  printer  has  any  right  to 
attempt  to  direct,  criticise,  or  examine  their  work;  he  does 
not  dispute  that  if  other  things  were  equal,  a  printer  is  the 
fittest  person  to  direct  a  printshop,  but  insists  on  the  other 
hand  that  "a  mere  printer  knows  no  more  about  calico  print- 
ing properly  so  called  than  a  common  field  man,  and  that  unless 
a  printer  has  a  general  judgment  of  whatever  has  any  relation 
to  printing  in  all  its  branches,  he  is  not  so  proper  to  superin- 
tend as  another  who  possesses  such  a  portion  of  judgment, 
although  he  never  had  a  print  in  his  hand."  We  do  not 
follow  the  instructions  to  printers,  but  think  it  wit!  be  of 
interest  to  insert  a  couple  of  extracts  concerning  what  is 
called  inattention  in  printing  and  its  results  in  some  cases. 

"The  WTJter  onca  observing  that  about  one  of  the  corners  of  every 
print  that  was  laid  the  impression  was  heaviest,  in  pointing  it  out  he 
could  get  no  other  reply  but  thai  the  print  worked  fuller  there  than 
any  other  part;  this,  however,  from  the  appearance  of  the  face,  he 
would  not  grant,  the  printer  still  insisting  it  was  so,  till  at  last  looking 
obliquely  on  the  sieve,  as  the  tearer  worked,  he  saw  a  ridge  of  colour 
left  nearly  in  one  place  after  the  last  stroke,  which  the  tearer  could 
not  rectify;  at  length,  looking  at  the  brush,  it  was  plain  that  one  part 
by  some  means  had  been  burned  so  considerably,  that  the  hairs  were 
so  shortened  and  thinned,  that  that  part  hardly  touched  the  sieve, 
and  from  her  method  of  holding  it  a  ridge  of  colour  was  always  left, 
that  caused  the  effect  above  menlioned.  Now  here  was  a  triple 
instance  of  inattention ;  in  the  first  [ilace  the  tearer  had  carelessly 
suffered  the  brush  to  be  humed  in  drymg  it  (as  she  afteru-ards  owned. 
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and  probabij'  fear  of  being  reprimanded  induced  her  to  keep  it 
secret),  in  the  next  place  she,  did  not  perceive  the  effect  it  had  on 
the  sieve,  and  lastly,  the  printer,  if  he  perceived  the  effect  on  the 
table,  did  not,  as  he  should  have  done,  see  that  his  apparatus  (which 
included  the  tearing  brush)  was  or  was  not  in  proper  order. 

Another  lime  the  writer  seeing  the  head  ot  the  impression  in 
general  fuller  than  the  rest,  he  of  course  mentioned  it ;  but  here  the 
fiiult  could  not  be  discovered  to  be  in  the  tearing,  nor  did  it  ap]>ear 
to  be  in  the  face  of  the  print,  and  the  Printer  was  sure  il  was  not  his 

It,  for  he  dipped  and  turned  his  print  and  then  dipped  again  {the 
Lprint  requiring  much  colour),  but  at  last  he  n-as  convinced  it  was 
from  his  knocking  it,  and  yet  perhaps  he  was  not  to  blame,  for  in  the 
middle  of  the  back  that  was  let  in  there  was  a  very  hard  knot,  and 
the  other  part  towards  the  head  remarkably  soft,  so  that  by  insensible 
degrees  the  knot  had  at  length,  by  its  resistance  to  the  blow  of  the 
matil,  caused  it  to  slide  as  it  were  into  the  soft  part,  where  it  had 
evidently  made  a  cavity,  and  the  Printer  as  insensibly  giving  into 
that  direction  of  the  maul,  at  length  instead  of  hitting  the  back  in  the 
middle,  hit  it  nearer  the  head,  which  made  the  impression  heaviest  in 
that  part" 

We  pass  over  two  or  three  other  instances,  given  by  the 
writer,  of  faults  arising  from  the  printing,  to  refer  to  the 
account  of  one  which  is  not  without  a  touch  of  that  severe 
comicality  which  foremen  sometimes  practise  on  their  subor- 
dinates when  they  fall  into  their  hands.  The  printer  had  to 
work  a  pattern  of  sprigs  that  stood  6  or  7  inches  apart,  and 
managed  it  so  that  the  off  edge  of  the  piece  divided  the  sprig, 
which  therefore  fell  half  off  and  half  on  the  cloth,  so  that  in 
making  it  up  into  a  garment  either  3  inches  must  be  cut  to 
waste  or  half  a  sprig  appear,  which  fault  could  have  been 
easily  avoided. 

"Thus  the  garment  could  not  be  made  up  without  imperfect  sprigs 
or  without  cutting  10  waste;  now  in  this  case  it  may  be  observed 
there  wanted  an  attention  to  the  remotest  circumstance,  that  of  the 
wear,  or  at  least  the  making  up  of  the  garment,  and  this  includes  a 
query  which  might  with  propriety  have  been  put  to  that  printer, 
which  is.  If  he  had  been  printing  that  piece  as  a  present  for  a 
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favourite  female,  whether  he  would  not  have  bestowed  a  little  more 
consideration  on  the  particular  alludedto?" 

The  writer  is  very  brief  in  his  remarks  upon  pencilling,  as 
he  seems  to  think  it  quite  hopeless  to  expect  that  English 
pencillers  can  do  anything  better  than  filling  an  outline  with 
colour.  In  foreign  patterns  he  says  a  deal  of  work  is  done  by 
the  pencil,  but  the  attempts  which  were  made  in  England  to 
give  pin  outlines  as  a  guide  for  shapes  to  be  made  by  the 
pencillers  resulted  in  rough  inaccurate  work  which  did  no 
credit  to  the  design,  except  in  pencilling  light  shades  where 
the  dark  pin  outlines  catch  the  eye,  and  take  off  the  attention 
from  the  inaccuracy  or  bad  shape  of  the  pencilling. 

In  the  section  upon  engraving  reference  is  made  to  engra- 
ving by  the  graver  and  the  punch  only,  and  that  only  for  the 
flat  press.  In  this  part  of  the  work  there  is  not  the  least 
reference  to  engraved  rollers,  or  roller  printing  in  any  way. 

The  writer  next  proceeds  to  the  processes  which,  in  the 
olden  time  of  printing,  were  distinguished  as  the  out-door  part 
of  calico  printing,  they  being  generally  carried  on  in  open 
sheds  or  in  the  open  air;  they  include  in  our  author's  words, 
copper-work,  fielding,  and  colour  making.  Copper-work  it 
must  be  explained  at  once  means  work  done  in  copper  boilers, 
)>.,  bleaching,  dunging,  and  dyeing.  Bleaching,  or  as  it  was 
then  commonly  called  preparation,  is  treated  of  by  our  author, 
though  it  was  a  separate  business;  the  term  "bleaching"  was 
used  by  the  calico  printers  for  the  whitening  of  the  unprinted 
parts  of  goods  by  spreading  them  on  the  grass  after  printing 
and  dyeing,  and  also  in  those  few  cases  where  the  goods  sent 
to  be  printed  were  not  deemed  sufficiently  white.  We  note  in 
this  part  of  the  work  that  the  rot  steep,  where  fermentation  is 
promoted  by  mixing  rye-meal,  bran,  etc.,  with  the  steeping 
water  is  spoken  of  unfavourably,  and  it  is  recommended 
to  simply  steep  the  goods  a  night,  or  longer,  in  common 
water;  the  use  of  lime  is  referred  to,  and  from  the  language 
we  should  say  that  Dr.  Home's  work  on  bleaching  was  con- 
sulted by  the  writer.  It  is  remarked  that  some  articles  manu- 
factured in  India,  and  brought  over  unbleached,  cannot  be 
made  white  here.     May  dew  quickly  whitens  cloth,  and  it  is 
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observed  that  immense  numbers  of  insects  are  formed  on  the 
substance  left  after  evaporation.  The  use  of  ashing  is  to  take 
out  greasy  matters  which  would  prevent  the  "striking  of  the 
colour"  in  the  "maddering."  The  circumstance  of  skinning 
a  dog  spoiled  several  pieces  that  were  laid  after  souring  on  the 
place  where  he  was  skinned. 

Souring  with  sour  milk  or  vegetable  acid  is  at  this  time 
quite  given  up.  though  the  writer  speaks  of  cart  loads  of 
lemons,  crab-apples,  etc,  which  were  formerly  brought  to  the 
printing  grounds;  but  oil  of  vitriol  was  alone  used,  about 
2  gallons  to  100  gallons  of  water,  and  the  goods  passed 
through  it  warm,  "then  washed,  run  between  the  squeezers, 
and  as  usual  hang  them  on  the  stakes,  or  in  the  drying  house, 
previous  to  being  calendered." 

The  methods  of  washing  cloth  are  said  to  have  been  very 
various  and  amusing  to  think  of,  "  battledores,  sticks,  wash- 
wheels  and  the  like,  most  of  which  tend  considerably  to  injure 
the  cloth  (this,  however,  is  a  circumstance  very  likely  not  much 
desired  to  be  prevented  by  printers);  the  dumb-planker  or 
wooden-man  now  seems  to  have  the  preference."  It  is  further 
said  that  the  wash-wheel  had  formerly  the  preference,  but  it 
had  had  its  day,  if  this  be  the  same  as  the  dash-wheel  as  seems 
probable,  it  lasted  a  good  many  years  after  this  prediction, 
and  is  to  be  seen  yet,  but  the  "dumb-planker"  or  "wooden 
man"  whatever  such  an  apparatus  might  have  been,  is  quite 
unknown  to  this  generation  even  by  name. 

Calendering  follows,  and  stress  is  laid  upon  the  necessity 
of  keeping  the  weft  threads  right,  and  the  injury  that  comes, 
if  by  bad  calendering,  the  threads  lay  obliquely  on  the  table 
when  printed,  for  in  after  processes  they  come  straight  and 
spoil  the  patterns. 

There  would  seem  to  be  two  different  treatments  for 
cleansing  cloth  after  printing  and  before  dyeing ;  the  first 
mentioned  is  to  enter  the  goods  into  a  copper  of  hot  bran 
liquor,  and  "winch  them  as  quickly  as  possible,  otherwise  the 
colour  may  start  or  run;"  this  operation  was  considered  com- 
pleted when  the  sightening  was  taken  off,  and  due  stress  is 
laid  upon  the  fact  that  some  kinds  of  thickening,  as  paste 
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work,  require  more  time  and  hotter  fluids  than  others.  The 
next  mentioned  is  dunging ;  "  the  use  of  this  operation  is  said 
to  hinder  the  white  part  of  the  cloth,  or  that  part  whatever  it 
may  be  which  is  to  appear  white,  being  stained  by  the  super- 
fluous colour,  or  according  to  the  usual  phrase  of  copper-men, 
it  is  to  guard  the  colour  and  prevent  marking  ofT."  It  would 
seem  probable  that  the  use  of  cow-dung  came  after  that  of 
bran,  and  as  an  improvement ;  this  is  tJie  earliest  account 
that  we  know  of  which  describes  the  dunging  operation  and 
explains  it  well  enough  ;  earlier  than  this  cow-dung  was  used 
for  clearing  printed  goods,  but  at  that  time  it  was  certainly 
not  used  as  described  in  this  work. 

The  dyeing  in  madder  either  alone  or  with  sumach  is  fairly 
well  described,  many  goods  were  sumached  separately  before 
dyeing  in  madder,  there  is  no  mention  of  the  use  of  soap  in 
clearing  or  brightening  madder  work,  the  dyeing  is  followed 
by  washing,  and  then  passing  in  hot  bran  and  water;  some- 
times the  whites  are  quite  good  after  branning,  if  not,  the 
goods  are  laid  out  upon  the  grass  to  be  bleached  by  sun  and 
air. 

Colour-making  occupies  a  lai^e  part  of  the  work,  but  as 
before  stated,  there  are  no  receipts  for  colours  given,  not,  as 
the  writer  says,  that  it  would  "be  disclosing  secrets  to  say 
that  to  make  black,  take  so  much  iron  liquor,  so  much  water, 
so  much  flour,  boil  them  so  long,  &c.  ;  or  so  much  alum,  so 
much  Sat.  Sac,  &c.,  for  other  colours ;  for  the  secrets  are  in 
a.rigid  attention  to  those  circumstances  under  which  they* 
may  be  applied,  and  all  these  cannot  be  specified  in  a  recipe." 
In  another  place  he  states  that  there  are  very  few  good 
colour-mixers,  and  he  declines  to  give  receipts,  as  they 
"would  not  avail  much,  but  on  the  contrary  might  do  con- 
siderable injury  by  throwing  out  a  stimulus  to  numbers  who 
vaguely  dip  into  the  practice  of  colour-making,  particularly  in 
chemical  processes,  and  hence  too  frequently  dedicate  their 
time  and  attention  to  what  in  the  end  brings  disappointment 
and  regret."  Whether  by  design,  as  the  author  intimates,  or 
from  not  being  able  to  enter  satisfactorily  into  the  subject 
from  want  of  knowledge,  all  this  part  of  the  book  would 
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prove  very  disappointing  to  any  one  who  might  at  the  date 
of  its  publication  desire  to  know  how  colours  were  made,  or 
to  any  one  now  curious  as  to  the  exact  processes  followed  ; 
for  it  contains  hardly  anything  which  could  not  be  found  in 
the  chemical  books  at  that  time  in  existence.  There  is 
sufficient  evidence  in  the  text  to  prove  that  O'Brien  knew  a 
good  deal  about  the  processes  subsequent  to  printing,  and 
something  also  of  the  condilions  necessary  to  success  with 
regard  to  several  colours ;  but  it  must  remain  doubtful 
whether  what  he  has  written  in  this  part  of  his  book  is 
deliberately  intended  to  be  wrapped  in  mystery  and  obscurity, 
or  whether  he  meant  to  conceal  his  want  of  practical  know- 
ledge by  a  shew  of  chemical  learning  which  has  really  very 
little  bearing  or  application  to  the  subject  of  the  treatise. 
There  are,  however,  some  extracts  which  may  be  made  to 
illustrate  the  treatment  of  the  subject  in  the  more  practical 
paragraphs  : 

"  The  most  durable  Black  and  Purples  are  brought  up  in  madder, 
by  the  agency  of  iron  liquor;  Reds  by  alum  and  occasionally  tartar, 
salt  of  lead  and  iron  liquor,  lo  vary  the  hue  to  a  Pink,  a  Blossom,  a 
Chocolate,  &c.  Yellows  in  weld,  by  alum  and  tartar;  Olives,  Drabs, 
&C.,  by  alum,  tartar,  and  iron  liquor ;  Doves,  Browns,  Greens,  &c., 
in  Sumach,  Fustic,  Greenwood,  S;c.,  by  alum,  tartar,  and  iron 
liquor ;  Blue  from  Indigo  or  woad,  by  the  agency  of  ash,  lime,  and 
oirpiment 

"  Less  permanent  blacks,  reds,  purples,  pearls,  6fc.,  are  brought 
up  in  logwood,  brazil,  bark,  &c,  by  the  agency  of  iron  liquor,  galls, 
copperas.  Sec,  but  in  skilful  hands  are  to  be  much  improved. 

"Chemical  browns,  buffs,  pale  greens,  blue,  salmon,  and  other 
colours  are,  by  the  agency  of  Tar  acid,  Iron  liquor,  Verdigris,  Woad, 
Annatto,  &:c,  brought  up  or  struck  with  lime,  and  other  colours,  such 
as  berry  yellow,  pencilled  blue,  procured  from  indigo,  &c.,  require 
streaming  or  rincing  in  water  only. 

"  For  conveying  these  mixtures  to  the  cloth,  various  articles  are 
necessary  to  be  used  according  to  certain  circumstances  ;  these 
vehicles  are  gums  and  pastes  ;  paste  being  of  a  more  compact  con- 
sistency than  gum  diluted,  is  used  when  lines  or  fine  bodies  or  shades 
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are  required  to  be  accurately  expressed  ;  diluied  gum  is  more  used  in 
conveying  solid  bodies,  in  whicli  no  great  accuracy  of  shape  is 
required. 

"  Of  gums,  tragacanth  has  several  advantages,  and  if  properly 
managed  would  distribute  as  well  as  the  arabic,  but  this  article,  as 
well  as  the  oak-gall,  is  not  always  made  the  most  of. 

It  is  noted  that  "kermcs  was  much  used  formerly  by  dyers, 
but  cochineal  is  now  substituted;"  raisins  in  a  mixture  of 
indigo  and  alkali  arc  said  to  throw  up  a  copper  coloured  scum 
which  gives  a  dye  in  a  moment.  Upon  the  relative  goodness 
of  colours  produced  at  this  time  and  formerly,  there  is  a  note 
as  follows : 

"It  is  here  offered  to  set  persons  right  in  respect  to  colours,  who 
affect  to  say  that  as  good  were  done  fifty  or  si.tCy  years  past,  or  as 
good  were  done  two  thousand  years  or  more  past,  the  very  means  as 
well  as  articles  being  of  as  ancient  a  standing,  indeed  the  origin  can 
hardly  be  traced;  so  in  printing,  the  method  immemorial  has  been 
by  using  alum,  etc,  to  procure  and  fix  the  colouring  particles,  it  may 
even  be  said  what  we  call  new  colours  have  been  produced  many 
years  past,  under  different  appearances.  If  there  be  any  real  im- 
provement, a  principal  one  is  in  the  mode  of  cleansing  the  cloth,  and 
that  perhaps  is  only  in  being  rather  more  expeditiously  performed 
than  before," 

Referring  to  what  where  then  called  "chemical  colours," 
which  were  of  a  loose  class  similar  to  what  are  called  "  spirit 
colours "  at  present,  the  writer  gives  the  reason  for  not 
entering  into  details  that  if  it  were  known  that  these  colours 
could  be  applied  "  with  little  trouble  and  small  expence, 
numbers  of  indigent  or  desperate  adventurers  would  naturally 
rush  into  the  business ;  and,  by  their  mutual  underworking 
and  underselling  efforts,  calico-printing  would  soon  lose  its 
respectability;  and  (in  the  drapers'  phrase)  prints  in  general 
become  vulgar,  and  within  the  reach  of  those  who  have  but 
little  to  spare,  other  articles  must  be  substituted  more  worth 
the  notice  of  persons  of  fashion  or  taste."  Of  the  writer's 
intimate  knowledge  of  various  London  printhouses  there  is 
abundant  evidence,  a  good  deal  of  gossiping  is  indulged  in 
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which  is  sometimes  amusing,  he  mentions  ArbiithnOts,  who 
made  some  stir  with  green  stalks  on  chintz,  but  the  colour  was 
very  loose  and  soon  "  flew  "  leaving  the  flowers  scattered  here 
and  there  without  stalks  or  any  other  appendage.  Preston's 
chemical  colours  a  few  years  aftenvards  made  some  noise,  but 
a  report  was  spread  that  they  were  oil  colours  and  that  the 
heat  of  a  fire  would  destroy  them,  and  they  were  soon 
extinguished;  a  blue  and  gold  or  black  and  orange  style,  said 
to  be  Naylor's  invention,  were  also  in  loose  colours,  "  from  the 
ease  and  facility  of  its  execution  it  drew  many  into  the 
business  that  perhaps  now  wish  they  could  eligibly  quit  it ; " 
for  the  price  of  the  work  "  had  decreased  from  twelve  pence 
or  more  per  yard  for  printing  down  to  three  halfpence  or  even 
five  farthings."  We  are  told  that  "it  is  notorious  that  in  many 
commissioned  and  other  shops,  the  lowest  chemical  work,  even 
with  such  colour  as  almost,  literally  speaking,  would  shake 
off,  is  warranted  and  ticketed  as  fast  and  often  called  chintz." 
The  first  intimation  of  the  use  of  tin  salts  for  red  is  given 
here,  a  great  sum  having  been  paid  for  the  receipt  by  Nixons 
as  the  autlior  believes,  but  details  are  wanting  to  know  with 
certainty  whether  this  was  a  madder  red  or  not.  Endeavours 
were  made  at  this  time  to  print  upon  mixed  vegetable  and 
animal  fibres  "but  the  difference  of  the  substances  not  being 
provided  for,  the  endeavour  failed,"  "A  bright  or  pale  blue 
green  from  verdigris  and  spirit  of  sal  ammoniac,  and  some- 
times tartar;  vinegar  was  formerly  used  till  the  ammoniac  was 
introduced  by  a  chemist  at  Manchester."  A  note  is  appended 
to  the  end  of  the  section  upon  colour-making  to  the  effect 
that  "C.  O'Brien  will  give  any  one,  who  is  known  to  him,  as 
of  congenial  wishes  with  himself,  particular  and  useful  inti- 
mation respecting  them  (chemical  tests)  by  applying  to  him 
personally,  or  at  his  house,  Islington,  his  views  being  (as 
several  times  said)  to  advance  the  respectability  of  the 
business  beyond  every  other  concern." 

Reference  is  made  to  a  case  of  close  imitation  of  a  pattern 
of  Greaves,  Newton,  and  Co.,  by  Watson  and  Co.,  which  came 
before  Lord  Kenyon,  who  expressed  strong  reprobation  of  the 
practice,  and  his  determination  to  punish  severely  the  parties 
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to  such  piracy.  The  question  of  the  country  versus  town 
printers  is  alluded  to,  and  surprise  expressed  at  the  rapidity 
with  which  the  country  printers  produced  some  copies  of  town 
prints,  though  done  in  a  clumsy  and  inferior  manner.  It  is 
stated  that  "the  infatuation  of  setting  up  printing  grounds  in 
the  country  on  a  monopolizing  or  underselling  plan,  has  like 
other  furors  had  its  paroxysm,  and  the  fallacy  of  the  prediction 
that  the  business  would  be  nearly  all  done  in  the  country  is 
now  evident  enough." 

It  is  admitted  that  many  improvements  have  sprung  from 
the  country,  and  we  come  upon  the  earliest  contemporary 
notice  of  printing  from  engraved  cylinders,  then  in  its  eariiest 
infancy,  which  occurs  in  the  following  passage: — 

"Innovations,  particularly  on  a  mechaniciil  principle,  are  spreading 
pretty  widely  in  the  country;  and  machines  of  various  constructions 
are  increasing  about  town;  and  perhaps  many  town  printers  will 
hardly  credit  that  engraved  cylinders  perfonn  as  expeditiously  as  the 
common  pin  ones,  that  a  machine  for  block  printing  was  invented 
and  used  some  lime,  wth  which  anyone  could  print  as  easily  as  turn 
a  winch  (the  specification  for  a  patent  was  even  made  out)  and  that 
in  machine  printing,  four  cylinders  may  be  used  at  once  in  different 
colours. 

The  wTiter  can  speak  of  this  with  confidence,  having  the  advantage 
of  knowing  what  has  been  done,  and  what  has  been  further  attempted ; 
and  was  absolutely  in  a  concern  where  an  almost  general  course  of 
printing  by  machines  only  was  to  have  been  attempted,  a  system  being 
formed  for  that  purpose;  but  certain  considerations,  among  which 
the  idea  of  such  modes  being  ultimately  injurious,  from  enabling  the 
proprietors  to  underwork  others,  operating  not  a  Uttle  with  him,  set 
the  plan  aside. 

Shortly  before  the  publication  of  this  book,  there  occurred 
what  is  believed  to  be,  the  largest  and  most  disastrous 
commercial  failure  in  the  print  trade  which  has  ever  happened 
in  England,  it  was  that  of  the  firm  of  Livsey,  Hargreave, 
Anstie,  Smith,  and  Hall,  of  Mosney,  Walton-in-the-Dale, 
Lancashire.  It  was  with  this  firm  that  Thomas  Bell,  the 
inventor  of  the  printing  machine  was  employed,  and  here  was 
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l>rought  out  and  partly  developed,  but  a  short  time  before  the 
t'.iilure.  the  system  of  machine  printing,  which  was  to  create 
so  complete  a  revolution  in  the  trade,  The  firm  of  Livsey 
and  Co.  was  noted  for  its  readiness  to  adopt  all  seeming  im- 
provements in  the  business  of  calico  printing,  but  these  could 
not  preserve  it  from  a  tremendous  crash.  VVc  think  it  worth 
while  to  reprint  what  O'Brien  says  about  this  house  : 

"It  is  said  that  this  place  was  the  means  of  giiing  bread  to  near 
ao,ooo  persons ;  cloth  in  whitstering  has  occupied  ground  twelve 
miles  in  length,  near  300  tables  have  been  employed,  and  near  40 
coppers  at  work  at  one  time,  6  or  700  cylinders  have  been  cut  or 
pinned,  common  prints,  etc.  innumerable  .  .  .  .but  the  price  of 
labour  was  latterly  reduced  as  much  as  possible,  by  converting,  (as 
done  at  other  places)  herds  of  Lancashire  boors  into  drawers,  cutters, 
primers,  machine  workers,  etc.,  and  (he  work  «'as  proportionably 
execrable 

Of  the  faDure  it  may  he  said,  who  in  times  past  would  have 
believed,  or  who  in  limes  to  come  will,  that  a  connection  reputedly 
worth  above  ^^150,000  at  its  commencement,  should  in  a  few  years 
crumble  under  the  deficiency  of  near  a  million  and  a  half;  and  that 
among  those  involved  in  the  accommodation  Iab>Tinth,  who  fell  in 
consequence  (exclusive  of  Gibson  and  Johnson),  some  were  for  10 
or  JOjOoo  pounds  who  comjKiratively  speaking  posessed  little  indeed  P 
saying  nothing  of  those  who  lingered  some  time,  or  those  who  were 
more  or  less  shaken,  or  may  be  shaking  at  this  moment. 

It  must  however,  be  observed  that  in  trying  to  reinsiate  the  firm, 
it  was  endeavoured  to  prove,  that  if  it  were  supported  till  affairs 
could  be  arranged,  there  would  be  a  balance  in  hand  of  Co, 000 
pounds,  but  the  attempt  was  in  vain ;  the  answer  in  general  being  that 
such  egregious  folly  and  extreme  madness  had  little  title  to  either 
succour  for  the  present  or  confidence  for  the  future. 

As  to  the  manceuvrings  to  raise  supplies,  they  were  carried  to  such 
enormous  and  unprecedented  heighths,  branched  out  into  such 
complicated  mazes  and  so  finely  spun  as  hitherto  to  have  baffled  the 
powers  of  a  Thurlowe  or  a  Kcnyon  to  unravel," 

The  great  rivals  to  the  Livsey's,  of  Mosney,  were  the  Peel's, 
of  Bury,  but  while  the  one  house  sunk  in  failure,  the  other 
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increased  in  prosperity;  the  principal  of  the  latter  house 
seems  to  have  excited  the  admiration  of  our  author,  for  he 
says  he  turned  out  respectable  work,  and  that  he  must  be  a 
superior  man  to  have  risen  to  what  he  is,  and  that  unless 
vague  politics  distract  his  attention  (he  having  gone  into 
parliament),  "he  is  a  man  of  resolution  and  enterprise,  whom 
other  printers,  a  very  few  excepted,  have  either  to  fear  or 
emulate."  But  the  curiosity  of  our  author  led  him  to  study  a 
pamphlet  of  PeeFs  which  was  attracting  attention,  and  it  gives 
him  a  chance  to  say  "most  men  of  business  in  what  they 
write  have  naturally  an   eye  to   their  immediate  vocations 

and  interests,  thus  Mr.  P 1  dwells  upon  the  increase  of 

manufacture,  but  passes  over  those  practices  that,  however 
they  over-load  the  market,  lessen  the  value  of  commodities, 
and  is  silent  about  that  respectability  which  keeps  up  the 
spirit  of  any  profession,  or  that  is  a  proper  inducement  to 
genius  to  exert  itself ;  for  of  the  vast  quantities  he  has  him- 
self thrown  upon  the  market,  a  great  part  is  well-known  to 
have  cost  him  little  on  the  score  of  design  and  execution,  the 
sale  at  the  same  time  being  undoubted."  Again,  speaking  of 
what  improvements  might  be  made  in  printing  by  emulation, 
he  exclaims,  doubtless  referring  to  the  same  person  as  in  the 
last  paragraph, 

"  What  is  it  a  certain  senatorial  Printer  would  not  attempt  were  he 
in  a  line  of  commanding  a  price?  for  who  is  more  capable  or 
spirited  ?  in  short,  what  is  it  any  man  would  not  attempt,  whose 
maxim  is  *  A  man  may  be  a  Lord  if  he  will !'" 

Altogether  this  is  a  very  remarkable  book,  evidently  the 
production  of  a  man  of  strong  natural  abilities,  of  g^eat 
powers  of  observation,  and  of  wide  sympathies  with  every 
department  of  the  business  with  which  he  was  connected  ;  the 
work  is  important  and  interesting  as  shewing  the  state  of 
affairs  in  the  London  print  field  when  it  began  to  suffer 
severely  from  a  competition  with  the  Lancashire  houses,  a 
competition  which  was  in  a  few  years  to  be  followed  by  an 
almost  complete  transfer  of  the  business  to  the  North.  The 
disastrous  failure  of  the  Mosney  printers  gave  some  colour  to 
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the  idea  expressed  by  our  author  that   London   would   still  ] 
continue  the  head  quarters  of  printing,  but  greater  natural  ' 
advantages,  greater  energy,  and  a  greater  expansion  of  the 
cotton   trade  combined    to   make  Lancashire,   what   it   still 
remains,  the  most  important  centre  of  textile  printing. 


2.     The  Printing  Machine  of  TItonias  Bell. 

The  mention  of  the  introduction  of  the  cyhndcr  printing 
machine  in  the  preceding  article,  and  the  references  to  tlie 
firm  of  Livsey  and  Co.,  where  Bell's  machine  was  first  put  into 
use, has  induced  us  to  believe  that  a  reproduction  of  the  draw- 
ing of  this  machine  from  the  specification,  and  a  description 
of  it  as  given  by  Bell  would  be  interesting  to  our  readers. 
This  patent  is  dated  November  r2th,  1783,  and  entitled  "A 
new  and  peculiar  art  or  method  of  printing  with  one  colour, 
Of  with  various  colours  at  the  same  time,  on  linnens,  lawns,  or 
cambricks,  cottons,  calUcoes  and  muslins,  silks,  silk  and  stufls, 
and  any  other  species  or  kind  of  linnen  cloth  or  manufactured 
goods  whatever."  Thomas  Bell  is  described  as  of  Mosney,  in 
the  county  of  Lancaster,  copper-plate  printer,  and  the  nature 
of  the  invention  is  declared  as  foUoivs:— It  consists  in  the 
using,  for  the  purpose  of  printing  as  aforesaid,  the  machine  or 
piece  of  machinery  particularly  described  in  the  plan  hereunto 
annexed,  or  hereunder  drawn,  and  which  machine  or  piece  of 
machinery  consists  of  the  several  parts,  and  is  to  be  con- 
structed, put  together,  and  used  in  the  manner  described  in 
the  said  plan,  and  the  explanation  subjoined  thereto,  and 
"iiich  machine  or  piece  of  machinery,  and  the  rollers  therein 
contained  may  be  made  of  wood,  copper,  iron,  pewter,  or  any 
other  kind  of  metal  or  material  whatsoever  that  rollers  are  or 
can  be  made  of.  Different  patterns  may  also  be  added  to  the 
I  -Hers,  which  can  be  put  on  and  off  at  pleasure." 

The  description  of  the  drawing  so  far  as  relates  to  the  parts 
.vc  have  caused  to  be  reproduced  runs  as  follows; — 
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Fig.    I    (the  upper  figure)  represents  an  end  view  of  flH 
machine,  with  all  the  wheels  necessary  for  the  printing  of  six 
colours. 

A  the  end  of  tlie  frame  or  head  for  supporting  the  main  roll 
and  printing  rollers. 

B  is  an  iron  hoop  put  round  the  head  A. 

C  is  tlie  ground  sill  into  which  the  foot  of  the  head  is 
morticed. 

D  a  centre  for  a  handle  to  turn  the  nut  E,  which  strikes  into 
the  great  wheel  F,  and  which  gives  motion  to  the  wheels  C, 
which  are  fixed  on  the  centres  of  the  printing  rollers  It. 

G  is  an  iron  carriage  for  the  nut  E  and  great  wheel  F,  whidi 
carriage  is  fastened  to  the  head  A  by  screws  or  othenvise. 

i  the  heads  of  the  forks  that  support  the  printing  rollers  k, 
the  lower  ends  of  which  go  through  the  iron  hoop  E,  and  are 
fastened  there  by  cotterils,  screws,  or  otherwise. 

H  the  ends  of  the  boxes  which  contain  the  colour,  to  one 
side  of  which  the  steel  doctors  are  fixed  which  clean  the 
printing  rollers. 

k  are  iron  screws  fixed  into  the  iron  hoop  B  for  carrying  the 
colour  boxes  and  steel  springs  as  in  the  other  figure. 

/  is  a  foot  made  of  iron  for  bringing  back  the  main  roll  to 
make  the  joinings. 

The  lower  figure  represents  the  other  end  of  the  machine. 

A  the  end  of  the  frame  or  head  for  supporting  the  main 
roll  and  printing  rollers. 

B  the  iron  hoop  as  in  fig.  i. 

C  the  ground  sill  as  in  fig.  i. 

D  the  centre  of  the  main  roll  upon  which  is  fixed  the  pitch 
wheel  a. 

A  is  a  catch  fixed  upon  the  centre  of  the  first  printing  roll 
h,  and  strikes  into  the  pitch  wheel  a  once  in  every  revolution 
of  the  printing  roll  //,  which  brings  the  main  roll  in  contact 
with  the  printing  roll  and  adjusts  the  joinings. 

/  is  the  iron  foot  as  in  fig.  i,  which  being  acted  upon  by  the 
catch  b,  falls  into  the  pitch  wheel  a,  andbrings  back  the  main 
roll  to  make  the  joinings. 

It  the  ends  of  the  printing  rollers. 


Six-colour  Printing  Machine. — Bell's    Patent,    1783. 
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i  tiie  ends  of  tlie  boxes  which  contain  the  colour. 
\i  irwi  screws  fastened  into  the  iron  hoop  B,  which  supports 

fc  oolour  boxes  H. 
'  /  are  the  ends  of  the  iron  bars  which  go  across  the  frame 
11  which  the  colour  boxes  ir  and  steel  springs  m  are  fixed. 
n  are  screws  which  go  through  the  ends  of  the  springs  and 
upon  the  top  of  the  doctor, 
[  O  the  forks  or  carriages  for  printing  rollers. 
P  are  brass  steps  betwixt  which  the  centres  of  the  printing 
Uers  run. 

The  cloth  is  represented  by  the  two  lines  on  the  right  of 
e  top  figure,  entering  by  the  small  roller  m,  and  coming  out 
•c. 

There  are  otiier  figures  in  the  large  drawing  appended  to 
specification,  shewing  details  of  the  colour  boxes,  doctors, 
id  cloth  feeding  apparatus. 

There  is  another  patent  to  Thomas  Bell,  the  elder  (of  the 
"iSame  place  and  business,  but  whether  the  word  "elder"  indi- 
cates another  person  or  not  we  have  no  ineans  of  knowing), 
dated  August  4th,  1784,  but  the  drawing  attached  is  quite 
different,  and  not  very  intelligible. 


J.     Critical  and  Historical  Notes  concerning  the  Production  of 
AdrianopU  or  Turkey  Red,  and  lite  Tltcory  of  this  Colour.* 

BY   THEODORE   CHATEAU. 
CorrapvndiHg  Mrmber  of  the  Industrial  SocUtia  of  Mulhouieand  Amims,dc.,etc. 

This  fourth  and  last  part  will  be  occupied  with  an  account, 
chronologically  arranged,  of  the  various  opinions  which  have 
been  put  forward  upon  the  theory  of  the  Turkey  red  process. 
The  earliest  speculations  we  are  acquainted  with  are  those 
given  by  Macquer  in  his  Chemical  Dictionary,  177S  ;  this 
author  says : 


•AbsttacWJ  and  condensed  from  the  "Monite 
Qonttnind from  fW.  li.  p.  JJ,  TextUe  Cotourist. 
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In  considering  the  effect  of  the  many  complicated  opera- 
tions which  constitute  the  Turkey  red  process  by  which  cotton 
is  dyed  a  madder  red  infinitely  more  beautiful  and  agp:-eeable 
than  can  be  obtained  by  the  common  methods,  I  have  been 
struck  with  the  singularity  of  the  system  of  aluming,  which 
consists  in  mixing  a  considerable  portion  of  fixed  alkali  with 
the  solution  of  alum  before  it  is  applied  to  the  cotton.  As 
the  alum  most  certainly  suffers  decomposition  by  the  alkali 
in  this  treatment,  I  was  desirous  to  discover  what  was  the 
action.  I  found  that  while  fixed  alkali  precipitates  the  earth 
of  the  alum,  it  can  at  the  same  time  dissolve  a  considerable 
quantity,  and  form  an  alkaline  salt  of  the  earthy  base  of  the 
alum,  which  becomes  a  true  mordant  in  this  kind  of  dyeing. 
I  ascertained  by  satisfactory  experiment, 

(i)  That  the  fixed  and  volatile  alkalies,  especially  when 
caustic,  are  able  to  dissolve  and  bring  into  the  saline  state 
a  considerable  quantity  of  the  earth  of  alum,  even  in  the 
moist  way,  and  that  by  calcination  the  fixed  alkalies  could 
dissolve  a  slightly  greater  quantity  of  this  earth. 

(2)  That  the  alkaline  earthy  salt  was  decomposed  by 
water  alone,  and  still  more  effectually  by  a  decoction  of 
madder  or  other  dyestuffs,  that  the  earth  (alumina)  seized 
the  colour  and  formed  a  lake  with  it,  or  a  coloured  precipitate, 
as  do  the  mordants  which  are  composed  of  an  acid,  and  an 
earth  or  a  metal. 

(3)  I  found  by  a  number  of  experiments  that  cotton  which 
was  impregnated  with  a  strong  solution  of  this  alkaline 
mordant,  without  any  other  preliminary  preparation  beyond 
cleansing  and  galling,  attracted  in  the  madder  dye  a  red 
colour  much  more  full  and  more  beautiful  than  could  be 
obtained  by  means  of  alum  ;  and  consequently  it  is  to  this 
alkaline  aluming  that  Turkey  red  chiefly  owes  its  superiority, 
the  other  preparations  of  the  cotton  in  this  process  may 
contribute  to  the  beauty  and  the  fastness  of  this  colour,  but 
only  in  so  much  as  they  dispose  it  to  receive  and  retain  a 
greater  quantity  of  the  alkaline  mordant  with  the  alumina 
base,  which  is  actually  the  soul  of  the  colour. 
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In  the  yoHmal  dt  St.  Pi-tersbourg  for  the  year  1776.  which 
gives  tlie  account  of  the  travels  of  Pallas,  who  described  the 
Turkey  red  process  he  had  seen  followed  in  the  East ;  there 
is  a  note  by  the  editor,  which  has  considerable  interest  in  an 
hislgrical  point  of  view,  as  concerning  the  theories  of  Turkey 
t«l.  The  note  is  as  follows  ; — The  gelatine,  glue,  or  ox  blood. 
i\ith  the  base  of  the  alum,  form  the  proper  mordant  for  fixing 
the  colouring  matter  of  madder  upon  cotton  ;  but  this  triple 
combination  owes  its  permanence  in  part  to  the  galling,  that 
i^  lo  say,  to  the  tanning  principle  of  the  fustic  or  gal!  nuts, 
which  makes  the  gelatine  applied  to  the  cotton  become 
insoluble.  The  weak  alkaline  treatments  serve  to  re-dissolve 
tile  fatty  matteb  not  combined,  the  boilings  with  saponaceous 
.wdoily  mixtures  soften  the  thread,  and  this  series  of  opera- 
tions several  times  repeated  give  to  the  Turkey  red  when 
soaped  a  degree  of  fastness  nearly  perfect.* 

Pikur  d'Alpigriy,  in  his  treatise  upon  dyeing  (iyyG  and 
'79S).  gives  the  following  as  his  ideas  of  the  theory  of  Turkey 
red :— In  dyeing  the  cotton,  sheep's  dung  is  mixed  with  a  ley 
"f  fixed  alkali  which  retains  the  volatile  principles  of  the 
(excrements  and  consequently  prevents  putrefaction.  When 
"it-  cotton  is  several  times  worked  in  this  soapy  liquid  it  is 
impregnated  with  the  alkaline  principles  which  predominate  ; 
^nd  it  is  known  by  experience  that  substances  which  have 
been  once  impregnated  with  volatile  alkali,  as  for  example 
'li*  chemical  utensils  used  to  extract  it,  retain  a  strong  odour 
fx  a  long  time  which  resembles  musk,  and  which  is  difficult  to 
remove  even  by  cleaning  with  sand,  ashes,  or  soap.  Each 
time  that  the  cotton  is  dried  out  of  this  liquor,  the  evaporation 
ol  the  water  causes  the  alkaline  principles,  which  change  into 
tarth,  to  have  a  stronger  adhesion  to  the  pores  of  the  cotton  ; 
tJitrc  results,  from  tlie  union  of  this  earth  with  a  portion  of 
the  oil  which  has  been  used,  a  cement  which  is  afterwards 

*M.  chateau  rcRiarks  upon  this  note  that  the  Ec[emific  eipressions  used  In  it 
UEofso  modem  a  form  that  they  by  no  means  correspond  lo  the  adenlific  stylo 
lutd  si  ihe  date  of  1776,  which  is  properly  represented  by  the  language  of 
Maojuei  and  PUeur  li'Alpigny.  Therefore  he  gives  the  dole  with  this  esplana- 
uon.  aoi  having  himself  Men  the  youmal  de  SI.  Pettrihurg  j  he  does  not,  how- 
rrer,  say  where  he  found  this  note  binuelf. 


perfected  by  the  alum  ;  and  diis  is  in  a  few  words  the  theory 
of  the  fastness  of  this  dye. 

Chaptal  gives  as  follows : — The  operations  commence  by 
cleansing  the  cotton  or  opening  its  pores  so  that  it  may  more 
readily  accept  the  mordants. 

Afterwards  it  is  saturated  with  oil  which  is  properly  diluted 
by  means  of  weak  alkaline  leys ;  the  cotton  is  several  times 
steeped  so  as  to  better  spread  the  oil  and  distribute  it  more 
equally  in  all  parts.  After  that  the  cloth  is  galied,  and  here 
the  oil  forms  a  first  combination  with  the  gall  nuts,  as  maybe 
seen  by  mixing  a  solution  of  soap  with  a  decoction  of  galls. 

This  first  combination  of  oil  with  galls  possesses  a  great 
affinity  for  the  colouring  matter  of  madder,  but  the  colour  is 
very  dark,  heavy,  and  difficult  to  brighten.  To  remedy  this 
it  is  necessary  to  add  to  this  first  combination  a  third  body 
which  will  render  the  compound  more  fit  to  fix  ths  colour  and 
give  it  brightness,  this  third  principle  is  the  alumina  of  the 
alum. 

To  appreciate  the  action  of  alum  in  dyeing  it  is  sufficient  to 
mix  a  decoction  of  gall  nuts  with  a  solution  of  alum,  the 
mixture  at  once  becomes  opaque  and  there  is  a  grey  pre- 
cipitate formed  which  when  dried  is  insoluble  in  water  and 
nearly  so  in  alkalies. 

Here  then  is  a  combination  of  three  principles  fixed  to  the 
cotton  by  strong  affinity  and  having  a  strong  attraction  for 
the  colouring  matter  of  madder.  When  this  triple  mordant  is 
saturated  with  all  the  colouring  matter  which  it  is  able  to 
take,  the  washings  in  water  and  the  brightenings  by  boiling 
in  alkaline  leys  can  only  deprive  the  cotton  of  that  portion  of 
the  colouring  matter  which  is  not  fixed  by  tlie  mordant  and 
which  adheres  either  to  the  cotton  itself  or  to  some  mordant 
not  itself  fixed.  After  these  operations  the  cotton  retains  only 
oil,  galls,  and  alum,  strongly  combined  and  saturated  with  the 
colouring  principle.  Analysis  can  demonstrate  the  existence 
of  ail  these  bodies. 

The  acid  composition  used  for  the  dyed  colour  acts  only 
upon  the  colouring  matter  itself,  which  it  brightens. 

Bancroft  adopted   the   conclusions   of    Chapta!    and    en- 
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deavoured  to  obtain  the  triple  combination  by  simpler  means 
than  those  in  practical  use ;  but  the  experiments  were  not 
successful  and  he  never  obtained  a  red  colour  comparable  in 
beauty  and  fastness  to  that  produced  in  the  regular  manner. 
He  had  an  idea  that  the  fastness  of  madder  colours  depended 
in  a  great  measure  upon  some  unknown  principle  existing 
either  in  the  blood  or  excrements  used. 

Vutich  was  of  opinion  that  the  cotton  was  opened  by  the 
oils  and  then  it  took  the  mordant  and  colouring  matter  more 
teadily,  not  that  the  soap  or  oil  entered  into  any  combination 
ivith  the  cotton.     By  the  treatment  with  alkalies  the  oil  which 

iwas  contained  in  the  cotton  became  saponified  and  washed 
away,  so  that  the  cotton  did  not  increase  in  weight.  By 
galling  and  aluming  the  cotton  experienced  a  sort  of  tanning 
by  means  of  which  the  saline  parts  of  the  blood  and  the 
colouring  matter  of  the  madder  was  fixed.  In  the  dye  bath 
the  free  acids  of  the  madder  combined  with  the  albumen  of 
ihe  blood  to  form  a  soapy  combination,  and  the  phosphate  of 
iron  formed  with  the  gallic  acid  of  the  cotton  a  black 
[irecipitate  ;  tlie  colouring  matter  of  the  madder  became  free 
md  combined  with  the  cotton.  By  boiling  the  dyed  cotton  in 
alkaline  liquids  the  compounds  of  acid  and  albumen  just 
mentioned  and  the  phosphate  of  iron  retained  by  the  cotton 
were  dissolved.     Quoted  by  Leuchs.  i.,  p.  304, 

Dingier  says  the  cotton  is  penetrated  by  the  oil  in  the 
treatment  by  the  emulsions,  this  oil  becomes  changed  by  re- 
peated dryings  and  exposure  to  the  air,  it  absorbs  oxygen, 
ifiJ  in  this  changed  state  combines  in  an  intimate  manner 
ivith  the  fibres  of  cotton,  which  become  increased  in  weight 
(luring  the  operation.  The  excrementious  matters,  as  well  as 
fermentation,  accelerate  the  oxidation,  and  for  this  reason 
impure  oil  is  preferred,  to  pure  oil. 

The  treatments  which  follow  with  alkahne  liquids  are  for 
!i.  purpose  of  removing  the  oil  which  has  not  become 
■vygenated,  and  a  strong  drying  afterwards  should  completely 

(change  that  which  still  remains  adhering  to  the  fibres  ;  the 
aluming  which  follows  produces  a  combination  of  the  alum 
irith  the  cotton  ;  the  galling  tans  the  fibres  which  have  com- 
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bincd  with  the  oxidized  oil  and  produce  a  compound  of 
changed  oil,  alum,  and  tannin,  which  cause  the  colour  to  be  so 
fast     The  aim  of  the  remaining  operations  is  self  evident, 

Vitalis  expresses  himself  as  follows: — Although  far  from 
thinking  that  the  cleansing  operations  have  the  effect  of  di- 
lating the  pores  of  the  material  to  be  dyed  or  of  clearing 
them  from  obstructive  matters,  still  we  think  it  undeniable 
that  the  intention  of  tliese  operations  is  to  remove  from  the 
fibres  a  greasy  or  resinous  matter  which  envelopes  them  and 
fills  up  the  interstices  diffused  amongst  the  filaments. 

It  is  this  greasy  or  resinous  matter  which  hides  the  white 
colour  of  the  fibre,  and  makes  it  have  a  less  affinity  for  water 
and  the  colouring  matters  which  it  has  to  receive.  It  is  for 
this  reason,  that  as  a  rule  when  it  is  wished  to  have  the 
brightest  colours  and  give  them  the  highest  possible  degree 
of  brilliancy  and  fire,  that  it  is  indispensable  to  push  on  the 
cleansing,  and  even  the  bleaching  as  far  as  possible  without 
actually  injuring  the  fibre,  for  these  operations  always  lead  to 
a  loss  of  weight  and  substance,  which  is  more  or  less  consider- 
able, and  which  cannot  be  avoided. 

It  is  true  that  it  is  not  necessary  to  bleach  cotton  before 
dyeing  it  Turkey  red;  but  in  the  case  of  flax  or  linen  it  13 
always  better  to  purge  these  fibres  as  much  as  possible  from 
the  resinous  substance  which  colours  their  surface,  and  it  is 
very  likely  that  a  soda  treatment  is  sufficient  for  cotton 
because  it  is  less  contaminated  with  this  substance. 

The  treatment  with  excrement  of  sheep  can  have  no  other 
aim  than  to  assimilate  cotton  or  linen,  which  are  vegetable 
substances,  to  the  nature  of  animal  fibres,  or,  as  it  is  commonly 
said,  to  anhnalise  them  to  a  certain  degree  by  combining  them 
with  the  fatty  matter,  which  is  a  constituent  of  the  excrement 
of  ruminant  quadrupeds  as  the  sheep.  This  animal  matter, 
dissolved  in  the  alkaline  soda  Icy,  is  divided  in  the  finest 
possible  state,  and  consequently  is  in  the  most  favourable 
condition  to  enter  into  combination  with  the  cotton.  This 
the  author  believes  he  has  demonstrated  in  a  memoir  prescn- 
to  the  Institute  of  France  in  1806,  and  printed  in  the  JoHrnal 
d£  Physique. 
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In  this  particular,  art  has  imitated  nature  with  some  success. 
The  white  baths  which  follow  the  dung  baths  carry  to  the 
cotton  the  mucilaginous  matters  mixed  with  oil,  and  which,  as 
L  have  seen,  concurwith  the  nitrogenized  matters  furnished  by 
-' :•:  sheep's  dung  to  precipitate  easily  the  colouring  matter  of 
no  madder  upon  the  cotton.  The  property  which  the  fatty 
principle  enjoys  of  combining  with  the  colouring  matter  leads 
to  the  beUef  that  this  substance  itself  has  a  useful  action. 

It  is  easy  to  understand  from  this  why  the  cotton  should  be 
disposed  to  receive  the  colouring  matter  of  madder,  when  it 
has  been  well  prepared  by  a  certain  number  of  treatments  ol 
a  weak  nature,  but  frequently  repeated,  so  as  to  contrive 
that  the  fibre  should  gradually  be  impregnated  with  this 
kind  of  mordant,  and  at  length  completely  charged  with  it 
to  the  extent  of  its  capacity,  when  it  is  saturated  so  as  to  ob- 
tain solid  and  full  colours. 

With  all  the  care  which  maybe  taken  in  pressing,  wringing,  , 
or  squeezing  the  cotton  out  of  the  dung  and  oil  baths,  it  is 
impossible  not  to  leave  a  certain  quantity  of  the  liquids 
adhering  merely  to  the  surface  of  the  cotton  which  have  not 
really  combined  with  it  in  a  perfect  manner,  and  it  is  easy  to 
conceive  that  these  superfluous  liquids  would  seriously  inter- 
fi-Tcwith  the  effects  of  the  following  applications  if  care  was 
not  taken  to  remove  them  by  the  operations  of  steeping  in 
alValies  and  washing. 

As  to  the  drying  which  follows  most  of  the  operations, 
lis  necessity  becomes  evident  upon  considering  that  the 
liumidity  of  the  ctoth  is  an  obstruction  to  the  combination  of 
3  Succeeding  mordant  And  for  this  reason  it  is  not  always 
iufiieient  to  dry  at  the  temperature  of  the  air  but  to  complete 
il  in  a  stove  heated  considerably,  especially  in  winter  and  damp 
"caiher. 

It  will  be  impossible  to  give  an  accurate  explanation  of  the 
effects  of  the  galling  operations  until  it  is  known  what  are  the 
real  principles  contained  in  gall  nuts.  It  appears  certain  that 
the)-  contain  a  peculiar  acid  called  gallic  acid,  but  what  is  the 
lannin  which  always  accompanies  this  acid.'  The  properties 
of  this  tannin  arc  no  better  known  now  than  in  tlic  time  of 
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BerthoHet  who  regarded  it  as  an  astringent  principle  which 
however  no  one  has  succeeded  in  isolating.  It  is,  however, 
certain  that  gall  nuts  not  only  perform  the  office  of  a  mordant, 
but  of  a  mordant  of  the  most  powerful  nature,  acting  either 
directly  upon  the  oiled  cotton  or  perhaps  upon  the  mordant  of 
the  alum. 

Alum  plays  a  most  important  part  in  the  Turkey  red 
dyeing,  but  what  is  this  part  ?  This  question  can  only  be 
answered  when  we  perfectly  understand  what  takes  place 
when  this  substance  is  brought  into  contact  with  a  solution  of 
gall  nuts.  It  is  well  known  that  gall  nuts  produce  a  pre- 
cipitate in  a  solution  of  alum,  which  Mr.  Henry  states  is 
nothing  else  but  alumina  separated  from  its  sulphuric  acid. 
It  may  then  be  supposed  that  when  the  galled  cotton  is  passed 
into  a  solution  of  alum  this  salt  is  decomposed  in  such  a 
manner  that  the  alumina  leaves  the  acid  which  held  it  in 
solution  in  order  to  combine  with  the  principles,  whatever  they 
may  be,  derived  from  the  galls  and  which  have  been  fixed 
upon  the  cotton  in  the  galling  process. 

A  first  lesson  to  be  drawn  from  this  is  that  to  eff'ect  this 
precipitation  of  the  alumina  and  combine  it  with  the  products 
of  the  gall  nuts  the  aluming  must  be  performed  at  a  moderate 
degree  of  heat,  about  80°  F.,  for  at  a  higher  temperature  the 
alumina  would  precipitate  too  quickly  and  in  too  great  a 
quantity  so  as  not  to  have  time  to  combine  with  the  gall  nuts, 
and  thus  a  great  portion  would  not  enter  into  combination  : 
and,  secondly,  it  is  not  less  evident  that  the  combination  of  the 
alumina  with  the  galls  forms  a  new  compound  mordant,  which 
unites  with  the  mordants  which  the  oily  and  excrementious 
matters  have  already  supplied. 

It  may  be  remarked  that  it  is  not  without  reason  that  in 
the  aluming  the  precaution  is  taken  of  adding  a  certain 
portion  of  alkali  to  the  alum,  about  i  oz.  of  soda  to  i  lb.  of 
alum.  For  alum  is  an  acid  salt  and  the  excess  of  acid  being 
saturated  by  the  soda  is  prevented  from  having  any  injurious 
action  npon  the  cotton.  Another  advantage  which  results 
from  this  is  that  the  affinity  of  the  alumina  for  the  galls 
augments  in  proportion  as  it  is  less  restrained  by  the  affinity 
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ich  it  has  for  the  sulphuric  acid,  from  which  it  follows  that 
the  new  combination  should  be  effected  with  greater  facility. 
It  might  be  possible  to  dispense  with  saturating  the  alum  in 
cases  where  the  cotton  had  previously  been  treated  with  a 
great  number  of  salts  in  a  strong  degree,  as  was  formerly 
practised. 

It  is  probable  also  that  the  oil  baths  which  the  cotton  has 
LCtived  previously  to  the  passage  in  alum  may  contribute  in 
me  degree  to  the  decomposition  with  the  formation  of  a 
jijcies  of  aluminous  soap,  which,  fixing  upon  the  cotton, 
juld  form  a  very  fast  mordant,  as  it  is  completely  insoluble 
;:i  «-ater. 

Vitalis  then  gives  the  theory  of  Macquer,  which  may  be 
found  at  the  commencement  of  this  part  of  the  memoir.  He 
adds:  Notwithstanding  the  respect  which  we  have  for  the 
authority  of  Macquer,  we  cannot  wholly  agree  in  his  opinion. 
We  admit,  with  this  illustrious  chemist,  that  the  saturation  of 
the  alum  by  an  alkali,  or  rather  the  addition  of  an  alkali  to  the 
alum,  produces  good  effects  in  the  mordanting  as  we  have 
stated  above,  but  this  modification  in  the  employ  of  the  alum 
docs  not  appear  to  us,  as  Macquer  seems  to  think,  the  princi- 
;  .il  cause  of  the  superiority  of  the  colour  of  the  Turkey  red. 

In  fact,  the  quantity  of  soda  which  is  added  to  the  alum, 
supposing  it  to  amount  to  an  eighth  part  of  the  weight  of  the 
sail,  hardly  suffices  to  saturate  the  excess  of  the  sulphuric 
add  which  is  found  in  the  alum.  The  alum  cannot  therefore 
become  an  alkaline  mordant  capable  of  dissolving  a  great 
quantity  of  alumina,  especially  as  the  alkali  used  is  far  from 
being  in  the  caustic  state,  as  it  ought  to  be  according  to 
Macquer,  in  order  that  it  should  dissolve  and  place  in  a  saline 
condition  a  sufficiently  large  amount  of  the  earth  of  alum,  but 
i!  on  the  contrary  combined  with  a  notable  quantity  of  car- 
bonic acid,  or  according  to  the  language  of  the  older  chemists, 
it  is  in  the  state  of  aerated  alkali. 

In  confirmation  of  this  reasoning  there  is  a  decisive  fact ;  it 
is  that  by  treating  cotton,  prepared  by  galling,  with  alum 
prepared  by  Macquer's  method  it  is  impossible  to  obtain  by 
dyeing  a  colour  so  bright  or  so  fast  as  that  produced  by  the 
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ordinary  treatments  with  oil  baths,  and  we  may  say  that  we 
believe  it  is  chiefly  to  this  preparation  that  the  Turkey  red 
owes  its  superiority  over  the  madder  red  obtained  on  cotton 
which  has  not  been  subjected  to  this  treatment. 

Cotton  prepared  by  the  Turkey  red  process  seizes  with 
avidity  upon  the  colouring  matter  in  the  process  of  dyeing, 
the  colour  fixes  firmly  upon  the  cotton  by  the  assistance  of 
the  mordants  which  it  has  received  and  with  which  it  has  been 
previously  combined  ;  these  are,  the  fatty  matter  of  the  sheep 
dung,  the  oily  principles,  the  mordant  of  galls  and  alum,  to 
which  must  be  added  the  albumen  furnished  by  the  blood  used 
in  the  dyeing  and  perhaps  other  animal  principles  and  salts 
contained  in  this  substance,  for  it  is  proved  that  the  colouring 
matter  of  the  blood  takes  no  part  in  the  dyeing  and  does  not 
increase  the  colour  from  the  madder. 

Cotton  only  acquires  a  dull  and  dark  coloured  red  bordering 
on  brown  in  the  actual  dyeing  which  has  nothing  agreeable 
about  it;  it  was  necessary  therefore  to  contrive  some  means  of 
removing  this  dull  colour  and  produce  a  clear  definite  colour. 
For  this  purpose  the  brightening  operations  are  undertaken. 
the  effect  of  which  is  to  make  the  red  appear  by  removing  and 
dissolving  a  brown  matter  which  masked  it.  The  red  thus 
obtained  is  pleasing,  and  for  a  long  time  no  better  was  desired, 
especially  after  it  had  become  somewhat  brighter  by  a  few 
days'  exposure  on  grass.  But  by  an  additional  operation 
called  rosage  the  colour  acquires  a  brilliancy  and  lustre  much 
superior  to  that  resulting  from  the  old  treatment  alone.  To 
obtain  this  effect  the  cotton  is  boiled  during  four  or  five  hours 
with  a  solution  of  white  soap  to  which  has  been  added  a 
solution  of  salt  of  tin  previously  treated  with  nitric  acid.  It 
appears  that  in  this  operation  the  soap  and  the  salt  of  tin  are 
mutually  decomposed,  the  acid  of  the  tin  salt  taking  the  soda 
and  the  separated  oil  uniting  with  the  oxide  of  tin  to  form  an 
acid  metallic  soap,  which  gives  that  clearness  and  brilliancy  to 
the  red  so  agreeable  to  the  eye. 

Gofifrrvillc, -who  described  the  Indian  process  of  red  dyeing 
in  which  no  alum  is  used,  endeavoured  to  explain  how  it  was 
that  the  result  was  still  a  very  fast  colour,  and  believed   he 
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found  the  explanation  in  the  fact  tliat  the  ashes  used  for 
alkali  contained  some  alumina,  and  that  this  earth  was  in 
alkaline  solution  ;  but  very  little  could  possibly  be  dissolved 
and  hence  the  necessity  the  dyers  were  under  of  giving  the 
cotton  ten  to  twelve  successive  baths  of  these  ashes.  The 
cloths  being  previously  oiled,  Gonfreville  thinks  that  there  was 
formation  of  something  like  oleate  of  alumina  on  the  fibre 
which  was  the  actual  mordant. 


Yfo  be  coiilinned.] 


^     Note  upon  the  Probable  ConstitiitioH  of  Aniline 
BY   M.   CH.   GROSS   RENAUD. 
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In  M.  Antony  Guyard's  paper  in  the  Bulletin  of  the  Paris 
Chemical  Society,  vol.  xxxv.,  p.  58,  he  draws  the  conclusion, 
without,  however,  giving  any  proofs,  that  aniline  black  is 
formed  by  the  dehydration  of  emeraldine.  The  publication 
of  this  paper  induces  me  to  communicate  some  observations 
which  I  have  made,  and  which  led  me  to  a  similar  con- 
clusion. 

It  may  be  recollected  that  M.  Kosenstiehl  has  recently 
shewn  tliat  the  green  or  black  from  aniline,  which  can  be 
obtained  on  cloth  in  a  practical  manner  by  means  of  chlorine 
compounds,  is  due  to  precisely  the  same  oxygenated  com- 
pounds of  chlorine  which  give  rise  to  aniline  purple  or  violet. 
Hypochloric  acid,  acting  upon  a  dilute  solution  of  an  aniline 
salt,  gives  the  violet  colour;  acting  upon  calico  impregnated 
with  aniline  salt,  the  vapours  of  the  same  acid  give  a  green 
colour  which,  when  the  acid  is  washed  away,  becomes  a  blue- 
black,  characterised  by  all  the  properties  of  aniline  black. 

If  calico,  impregnated  with  nitrate  of  aniline,  be  touched 
»ith  sulphuric  acid  at  50°  Tw.,  and  some  hypochlorite  placed 
on    the  spot,   a   violet  coloration  is   seen  immediately.     A 
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portion  of  the  same  calico  in  the  dry  state  exposed  to  the 
vapours  of  hypochioric  acid  takes  on  the  other  hand  a  green 
colour,  which  tums  to  black  in  alkali. 

Again,  if  a  porcelain  dish,  covered  on  the  interior  with 
solution  of  nitrate  of  aniline,  be  exposed  to  the  vapours  of 
hypochioric  acid,  the  first  effect  is  to  produce  a  violet  colour, 
which  passes  into  green  as  the  coating  of  aniline  salt  becomes 
dry ;  if  the  dish  be  withdrawn  from  the  acid  vapours  at  the 
right  stage  the  change  from  violet  to  green  can  be  observed 
by  simply  drying  in  the  air. 

If  hydrochloric  acid  be  gradually  added  to  a  concentrated 
solution  of  aniline  salt  and  chlorate  of  potash,  it  first  produces 
a  violet  colour,  which  slowly  passes  to  green  and  then  to 
black;  but  if  the  solution  be  diluted  the  hydrochloric  add 
produces  only  a  violet  colour,  and  the  action  goes  no 
further. 

The  following  experiments  can  be  easily  made : — Prepare 
a  solution  containing 

3500  gr^ns  hot  water, 

zoo  grains  crystallized  nitrate  of  aniline, 

90  grains  chlorate  of  potash, 
and  first  add  30  grains  measure  of  strong  sulphuric  acid  to 
100  grains  of  the  solution;  by  carefully  stirring  a  dark  violet 
colour  will  be  obtained  in  a  few  moments,  which,  if  thrown 
into  a  large  quantity  of  water  deposits  only  an  inconsiderable 
amount  of  black  matter  upon  standing. 

Secondly,  leave  the  mixture  alone,  and  in  ten  or  fifteen 
minutes  it  becomes  solid.  The  transformation  is  nearly  com- 
plete in  twenty  minutes,  and  the  whole  being  now  thrown 
into  water  gives  an  abundant  precipitate  of  aniline  black, 
while  the  solution  is  nearly  colouriess. 

If  the  above  solution  contains  double  the  quantity  of 
aniline  salt  the  reaction  is  more  active,  and  the  anih'ne  blaclc 
is  formed  nearly  instantaneously.  If,  on  the  contrary,  it  be 
very  much  diluted,  the  sulphuric  acid  will  give  the  violet,  if 
added  in  sufficient  quantity,  without  any  trace  of  black. 

If  a  piece  of  calico  be  impregnated  with  a  cold  saturated 
solution  of  nitrate  of  aniline  and  divided  into  two  parts,  one  of 
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which  is  dried,  and  both  then  suspended,  the  one  dry  and  the 
other  moist,  in  a  receiver  over  aqueous  solution  of  hypo- 
chloric  acid,  the  moist  piece  will  be  coloured  violet  and  the 
dry  piece  coloured  dark  green.  As  the  humid  piece  becomes 
dry  the  violet  becomes  grey,  and  finally  green. 

M.  Goppelsroeder,  in  his  remarks  upon  electrolytic  aniline 
black,  says  :  "  When  a  galvanic  current,  weak  or  strong,  is 
passed  through  an  aqueous  solution  cold  or  hot,  dilute  or 
concentrated,  neutral  or  acid,  of  the  hydrochl orate,  sulphate  or 
nitrate  of  aniline,  it  forms  sooner  or  later  at  the  positive  pole,  a 
green  deposit  which  passes  through  violet,  blue-violet,  to  dark 
indigo-blue." 

What  conclusion  can  be  drawn  from  these  various  experi- 
ments ?  I  am  forcibly  impressed  with  the  idea  that  water 
has  a  considerable  influence  upon  the  formation  of  the  aniline 
violet  and  black.  In  dilute  solutions,  or  on  wet  cloth,  it  is 
always  the  violet  which  is  produced  ;  in  strong  solutions  and 
on  dry  cloth,  or  in  dry  air,  black  is  obtained.  Whatever  be 
the  composition  of  the  black  colour  for  aniline,  whether  it 
contain  salts  of  copper  or  vanadium,  no  black  is  obtained 
if  there  is  an  insuiScicnt  quantity  of  chlorate  or  aniline 
present. 

Tlie  formation  of  these  colours  under  the  different  circum- 
stances would  be  easily  explained  if  we  could  consider  aniline 
black  as  dehydrated  aniline  violet.  The  idea  of  the  dehydra- 
tion of  a  substance  when  it  is  surrounded  with  moisture  is 
somewhat  repugnant  to  the 'intelligence  ;  but  examples  of  it 
are  not  rare.  Stannous  oxide  precipitates  as  a  white  hydrate 
in  dilute  solurions,  but  as  a  black  anhydrate  in  strong  solu- 
tions ;  the  dehydration  of  oxide  of  copper  by  boiling,  and  of 
ferric  oxide  under  the  same  conditions,  the  crystallization  of 
iijlphate  of  soda  in  water  in  both  the  hydrated  and  anhydrous 
«ate,  and  other  analogous  and  well-known  phenomena,  might 
bfdted. 

It  is  also  known  that  if  the  quantity  of  salammoniac  in 
■iniiine  black  colour  be  considerably  increased,  emeraldine  is 
Mrmed  directly  upon  the  cloth;  it  seems  probable  that  the 
pfesence  of  a  large  amount  of  salammoniac  hinders  the  com- 
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plete  dehydration  of  the  aniline  violet,  and  this  supposition 
receives  support  from  the  fact  that  the  emeraldine  is  gradually 
transformed  into  aniline  black. 

In  practical  printing,  the  conditions  necessary  for  the  pro- 
duction of  aniline  black  are  not  generally  so  strictly  and 
accurately  fulfilled  that  there  may  not  be  formed  at  the  same 
time  a  certain  proportion  of  mauveine  and  emeraldine ;  the 
blacks  are  therefore  mixtures,  and  that  is,  no  doubt,  the 
cause  why  some  authors  have  been  led  to  suppose  that  there 
are  several  aniline  blacks,  but  I  am  convinced  that  there 
is  only  one  real  aniline  black  properly  so-called,  by  whatever 
means  it  has  been  formed. 

In  conclusion,  I  think  that  the  experiments  above  detailed 
shew  that  it  is  possible 

(i)  That  the  action  of  oxygenated  compounds  of  chlorine 
upon  aniline,  in  presence  of  water  or  humidity,  give  birth  to 
mauveine  or  violet. 

(2)  That  the  green  or  black  colour  is  only  produced  in 
comparatively  dry  conditions. 

(3)  That  emeraldine  and  aniline  black  appear  to  be 
derived  from  mauveine  by  a  more  or  less  perfect  dehydration. 


5.     Are  Aniline  Colours  Poisonous  ? 


Since  articles  of  apparel  dyed  with  aniline  colours  came  into 
extensive  use  there  have  been  several  cases  in  which  the 
wearers  have  been  said  to  suffer  from  local  poisoning,  some- 
times in  the  feet  from  socks  or  stockings  dyed  various  colours, 
other  times  in  the  head  from  hat  linings,  and  various  parts  of 
the  body  from  aniline-dyed  garments  worn  in  immediate 
contact  with  the  skin.  In  some  places  restrictions  have  been 
placed  by  the  governments  or  police  upon  the  use  of  these 
colours  both  for  dyeing  and  for  colouring  articles  of  food. 
The    generally-known   fact  that  fuchsine  or  magenta,   the 
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(jmncipal  colouring  marttcr  obtained  from  aniline,  was  made 
by  means  of  a  most  poisonous  substance— arsenic  acid, — and 
that  many  or  it  may  be  said  most  samples  of  it  yielded  traces 
of  arsenic  when  tested,  gave  probability  to  the  popular  sup- 
position that  it,  was  an  arsenical  compound  and  consequently 
dangerous  to  health  or  life.      It  is,  of  course,  well  known  that 

k though  magenta  is  made  by  means  of  arsenic,  this  metal  is 
not  a  constituent  part  of  the  finished  product,  which  in  fact  is 
not  an  arsenical  compound,  and  that  if  arsenic  be  found  in 
any  samples  of  it  offered  for  sale  it  is  owing  to  want  of  skill 
or  want  of  care  in  its  manufacture.  Magenta  can  be  pro- 
duced in  other  ways  than  by  arsenic  acid,  and  actually  large 
quantities  are  made  without  ever  coming  into  contact  with 
arsenic  in  any  form  whatever.  The  question  of  whether  pure 
magenta  is  a  poisonous  matter  or  not  has  recently  been 
investigated  by  Professors  Bergeron  and  Clouet.  and  we 
abstract  what  follows  from  a  paper  communicated  by  them  to 
the  Industrial  Society  of  Rouen,  7th  April,  \%j6* 

The  Parisian  police  arrangements  by  implication  permit, 
though  they  do  not  authorize,  the  use  of  aniline  dyes  for 
colouring  articles  of  food.  The  actual  colouring  substances 
authorized  by  the  regulations  of  the  Parisian  police  to  be  used 
are — For  blues — indigo  and  its  compounds,  and  Prussian  blue ; 
for  red — cochineal,  carmine,  carmine  lake,  Brazil  wood  lake, 
and  archil ;  for  yellow — saffron,  Avignon  and  Persian  berries, 
quercitron,  fustic,  aluminous  laVes  of  yellow  woods,  and  tur- 
meric ;  for  green — mixtures  of  the  above  yellows  with  Prussian 
blue;  for  violet,  Prussian  blue  and  carmine.  The  use  of  the 
following  colouring  matters  is  absolutely  forbidden  for  articles 

»of  food  : — Copper  compounds,  red  lead,  vermilion,  chrome 
yellow,  gamboge,  arsenical  greens,  white  lead  and  its  deriva- 
'tives.  For  colouring  liqueurs,  besides  the  above,  logwood  and 
ultramarine  are  permitted.  No  mention  at  all  is  made  of  the 
aniline  colours. 

The  experiments  of  Professors  Bergeron  and  Clouet  are 
confined  to  the  one  colour  of  aniline,  fuchsine.  or  magenta,  and 
were  made  upon  the  pure  colouring  matter,  that  is,  free  from 
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arsenic  or  other  metals ;  in  other  words,  upon  a  pure  salt  of 
iline.  The  most  opposite  opinions  have  been  expressed 
as  to  the  physiological  properties  of  m^enta.  Some  have 
considered  it  as  a  most  dangerous  article ;  others  look  upon  it 
as  inotTensivc  ;  and  others  still  have  been  led  to  believe  that 
it  was  endowed  with  therapeutic  powers  which  could  be  utilised 
in  the  treatment  of  certain  diseases  (chorea,  &c.) 

Amongst  those  who  have  considered  magenta  to  be  poison- 
ous, Bei^mann  and  Husemann,  are  cited,  the  latter  of  whom" 
seems  to  attribute  an  excessive  activity  to  these  colours,  since 
he  published  a  statement  that  several  children  had  died  from 
the  effects  of  eating  bonbons  coloured  by  magenta.  The  colour 
in  question  was  impure,  containing  arsenic,  the  quantity  of 
which  swallowed  was  estimated  at  about  nnnj /'"''  of  a  grain 
(from  iV  to  TJ  of  a  milligramme).  Notwithstanding  this  in- 
finitesimal amount,  the  author  attributed  the  deaths  to  the 
arsenic,  because  he  thinks  that  arsenic  forms  very  dangerous 
combinations  with  these  colouring  matters,  on  account  of  the 
intimate  attraction  they  have  for  animal  membranes. 

Such  a  theory,  the  writers  think,  has  no  foundation  in  fact, 
and  hardly  deser\'es  notice. 

The  majority  of  medical  writers  agree  that  magenta  itself 
is  certainly  not  actually  poisonous,  but  that  it  may,  of  course, 
if  impure  from  arsenic  or  other  metals,  be  poisonous  ;  but  Dr. 
Sonnenkalb  states  that  if  i  per  cent,  of  arsenic  was  present 
in  magenta,  its  colouring  power  is  so  great  that  the  quantity 
required  to  colour  liqueurs,  confectionery,  jellies  or  ices  would 
not  have  any  poisonous  effect. 

In  1863  Dr.  Chaniet,  in  noticing  an  epidemic  which 
occurred  among  the  workmen  in  a  magenta  factory,  said 
it  could  not  be  attributed  to  either  nitro-bcnzine,  aniline,  or 
fuchsine  (magenta),  but  was  more  probably  due  to  the  arsenic 
employed,  for  all  the  symptoms  agreed  with  those  of  chronic 
arsenical  poisoning.  As  to  the  use  of  aniline  derivatives  in 
medicine,  it  can  only  be  said  that  they  have  been  adminis- 
tered without  producing  any  accidents  or  injurious  effects. 
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In  order  to  settle  the  question,  the  authors  made  a  series  of 
experiments  upon  men  and  animals,  of  which  they  give  the 
details. 

In  the  first  experiment  5  centigrammes  (about  %  grain) 
of  pure  fuchsine  dissolved  in  water  was  injected.  The  effects 
observable  were  that  in  two  hours  the  urine  was  slightly- 
tinged,  the  pulsations  were  slower  after  the  absorption  had 
taken  place,  the  temperature  fell  slightly  ;  the  most  remark- 
able thing  being  the  disappearance  of  albumen  from  the  urine 
of  the  subject,  who  had  been  long  suffering  from  heart  disease 
with  albumenaria,  A  second  experiment,  with  four  times  the 
quantity  of  magenta,  gave  similar  results,  the  magenta  taking 
about  nine  hours  to  be  completely  eliminated  by  the  urine, 
which  all  the  time  was  free  from  albumen  ;  the  subject  felt  a 
better  appetite  than  ordinary. 

In  a  third  experiment  35  centigrammes  (about  5  grains)  of 
magenta  was  dissolved  in  sugar  and  water  and  swallowed, 
A  bitter,  astringent  taste  lasted  for  two  hours,  resembling  at 
the  end  that  of  sulphate  of  copper.  No  particular  action.  In 
this  and  other  experiments  it  is  curious  that  the  urine  passed 
soon  after  taking  the  magenta  is  colourless,  having  lost  its 
normal  colour,  and  then  becomes  coloured  with  the  magenta. 
A  fourth  experiment,  in  which  6  decigrammes  of  magenta 
were  swallowed  (about  g  grains)  presented  no  striking 
phenomena  ;  in  a  fifth  experiment  the  dose  was  increased  to 
one  gramme  (15*3  grains),  there  was  a  slight  feeling  of  sick- 
ness and  headache,  but  nothing  more.  Other  experiments 
only  confirmed  those  already  given  ;  only  a  small  portion  of 
the  magenta  is  eliminated  by  the  kidneys,  the  greater  portion 
going  off  by  the  intestines. 

These  experiments,  which  were  made  upon  the  writers 
themselves,  and  repeated  upon  another  person,  prove  that  1 5 
grains  of  magenta  could  be  taken  daily  without  injury,  and 
about  50  grains  taken  in  eight  consecutive  days  without 
perceptible  effect  The  quantity  of  magenta  used  in  colour- 
ing wine  may  be  taken  as  about  one-tenth  of  a  grain  per 
quart,  an  amount  absolutely  insignificant  as  far  as  concerns 
hcaltl]. 
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Experiments  with  larger  quantities  of  magenta  were  made 
upon  dogs,  as  mucb  as  20  grammes  (more  than  3CX)  grains) 
administered  at  one  time  did  not  produce  any  serious  illness. 
It  is,  however,  evident  from  the  detailed  symptoms,  that  the 
administration  of  such  doses  repeatedly  have  an  injurious 
action,  producing  vomiting  and  other  disturbances,  from 
which  the  animal  does  not  immediately  recover. 

The  conclusion  is  that  pure  magenta  is  not  at  all  poisonous, 
but  the  real  danger  is  that  impure  magenta  may  be  employed 
by  ignorant  or  careless  persons  for  colouring  articles  of  food, 
and  it  is  admitted  thai  in  this  way  serious  accidents  might 
occur. 


6.     Experiinents  upon  the  uses  oj  Aniline  Black,  by  Vanadium. 

in  Dyeing  Woollen  and  Mixed  Tissues* 

BY   M.    IIOMMEY. 

The  use  of  vanadium  salts  as  applied  to  cotton  goods  having 
been  studied  and  reported  upon  by  several  members  of  the 
Industrial  Society,  wc  undertook  a  series  of  experiments  upon 
woollen  and  mixed  goods,  which  having  led  to  tolerably 
satisfactory  results,  we  proceed  to  give  an  account  of  them. 

The  use  of  vanadium  compounds  has  enabled  us  to  obtain 
a  fine  black  upon  wool  with  comparative  ease,  a  result  which 
has  hitherto  been  found  impossible. 

The  methods  which  were  previously  known  to  us  gave  very 
bad  blacks,  either  injuring  the  texture,  or  being  too  long  and 
too  difficult  in  their  application  to  be  practically  applied;  but 
with  vanadium  salts  the  difficulties  are  greatly  decreased. 

As  M.  Guyard  has  indicated,  it  is  sufficient  to  steep  the 
cloth  in  a  bath  of  muriate  of  aniline,  chlorate  of  potash,  and 
a  salt  of  vanadium,  to  permit  the  oxidation  to  proceed  and  to 
complete  the  development  and  oxidation  of  the  black  by  a 
passage  in  a  chromate  bath. 

There  is  no  necessity  for  a  previous  preparation  of  the 

cloth.     We  have  tried  clotli  prepared  with  bichromate  and 

*  Bull,  lie  la  Soc.  Ind.  de  Rouen,  iv.,  p.  363. 
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with  sulphate  of  copper  and  acid,  according  to  the  process 
of  M.  J.  Persoz,  but  so  far  we  have  not  seen  any  advantages 
which  renders  tliese  additional  operations  advisable. 

The  steeping  in  the  aniline  bath  should  not  be  of  long  dura- 
tion; wc  have  obtained  good  results  by  leaving  the  cloth 
twenty  or  thirty  minutes  in  the  aniline  bath,  squeezing  out, 
and  placing  it  in  a  warm  room;  the  day  following  the  green 
was  dark  enough  to  allow  the  passage  in  bichromate  to  com- 
plete the  raising  of  the  black. 

The  proportions  given  by  M.  Guyard  yield  a  black,  but  for 
wool  we  have  found  it  advantageous  to  add  as  much  as  i  per 
cent  of  hydrochloric  acid  (10  grammes  of  acid  per  litre). 

This  addition  depends  upon  the  substances  employed,  and 
we  have  to  provide  for  the  neutralization  or  expulsion  of  the 
alkalies  which  have  been  used  in  cleansing  the  wool. 

The  proportions  of  materials  are  as  follows; — 
Water 10  gallons. 

»  Muriate  of  aniline  8  1b. 
Chlorate  of  potash 4  lb. 
Hydrochloric  acid  %  lb. 
Vanadate  of  ammonia 70  grains. 

These  proportions  gave  us  a  dark  black,  which  was  fast 
enough  to  sustain  washing  and  a  good  cleansing,  and  other 
operations  to  clear  and  brighten  it.  The  cost  price  however 
seems  to  us  too  high. 

[Here  in  the  text  is  inserted  a  sample  of  thick  and  good 
cloth,  the  colour  of  which  appears  quite  satisfactory.] 

■  To  obtain  this  black  sound  and  even  we  found  it  advisable 
■■to   impregnate   the   tissue   with    the  solution  of  muriate  of 

aniline  and  chlorate  of  potash,  then  to  pass  it  between  rollers 
to  make  it  penetrate  the  interior  of  the  cloth,  and  aftenvards 
to  repeat  the  operation  with  a  bath  containing  the  vanadium 
salts. 

The  application  of  this  black  may  turn  out  of  great  service 
in  stuffs  which  contain  mixtures  of  wool  and  other  fibrous 
matters  as  cotton. 

Among  the  specimens  shewn  there  are  cloths  with  woollen 
warp  and  cotton  weft,  and  another  made  with  shoddy  con- 
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taining  cotton;  we  have  also  tried  the  colour  on  a  mixed 
woollen  and  silk  tissue,  and  the  results  in  all  cases  are  good. 

By  using  this  niethod  there  is  no  necessity  for  either  dyeing 
or  mordanting  the  vegetable  fibres  before  dyeing  the  wool,  nor 
of  destroying  the  vegetable  fibres  by  means  of  chemical  agents, 
neither  of  any  special  method  for  dyeing  up  the  cotton  after 
the  wool  has  been  dyed. 

Aniline  black  is  developed  more  easily  upon  cotton  than 
upon  wool.  By  taking  advantage  of  this  fact  double  shades 
can  be  obtained  upon  mixed  goods. 

By  mixing  a  weaker  bath  than  the  one  indicated  the  cotton 
dyes  up  a  dark  green,  and  the  wool  acquires  a  dull  and  weak 
reseda  shade.  By  a  subsequent  passage  in  bichromate  these 
colours  are  changed  upon  the  cotton  to  a  bright  black  with  a 
violet  reflection,  and  upon  the  wool  to  a  yellowish  brown 
shade  bordering  upon  olive,  which  is  much  in  demand, 


Upon  the  use  of  Laval  Catechu  upon  Woollen  c 
Tissues* 
BV   M.    HOMMEY. 


M^^ 


The  laval  catechu  manufactured  by  Poirrier  has  given  us 
some  special  shades,  which  can  be  obtained  from  it  more 
easily  than  by  the  usual  mixture  of  dyestuffs.     The  action  of 

different  agents  upon  this  substance  has  been  described  byM. 
Glanzmann,  and  as  they  are  nearly  the  same  for  wool  as  for 
cotton  we  shall  only  speak  of  mixed  goods. 

Two  observations  may  be  made  concerning  these  stutYs  : — 
(i.)  The  quantity  of  alkali  which  accompanies  the  colouring 
matter  is  a  serious  obstacle  to  its  use  for  dark  shades  upon 
wool,  so  that  we  have  found  it  impossible  to  obtain  a  dark 
chocolate  or  a  black,  the  wool  being  in  the  first  place  acted 
upon  and  injured  and  the  dark  shades  come  out  bad. 

This  inconvenience  can  be  partly  rectified  by  neutralising 

•Bull,  lie  In.  Soc.  Ind.  At  Rouen,  iv„  p.  a56.     See  upon  Ihis  so-called  Laval 

Catechu,  Textile  Colouiist,  ij,,  p.  79. 
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with  acetic  acid  the  quantity  of  alkali  which  is  not  absolutely 
necessary,  or  by  adding  some  acid  salt  to  the  bath,  as,  for 
example,  bisulphate  of  soda,  or  even  chloride  of  sodium 
{common  salt)  diminishes  its  caustic  action. 

But  it  is  so  easy  to  pass  the  limit  of  saturation,  and 
consequently  precipitate  the  colouring  matter,  that  we  pre- 
ferred to  give  up  the  production  of  dark  shades  by  this  colour 
alone. 

(2.)  In  those  cases  where  bichromate  is  employed  to  raise 
the  colour  of  the  laval  catechu  upon  white  mixed  goods  of 
wool  and  cotton,  the  bichromate  bath  must  be  neither  too 
strong  nor  too  hot,  for  the  yellow  colour  which  the  bichromate 
gives  to  the  wool  causes  it  to  come  up  a  different  shade  to  the 
cotton. 

For  wool  as  for  cotton  the  laval  catechu  can  be  used  at  a 
temperature  of  about  140°  F.  for  weak  baths,  and  120°  F.  for 
stronger  baths ; 

( I .)  Alone,  to  obtain  greys  and  fancy  shades  of  a  special  hue. 

(3.)  Modified  by  acids  and  chrome  to  obtain  fawn  shades 
and  fancies  more  or  less  dark. 

(3.)  With  metallic  salts,  such  as  the  sulphates  of  iron  and 
copper,  for  darker  greys  and  various  other  shades. 

It  can  also  be  used  in  mixture  with  other  colouring  matters ; 
annatto  has  been  mentioned  ;  the  colour  known  as  Coupler's 
blue  can  also  be  employed.  A  bath  was  prepared  with  10 
gallons  of  water,  ^  lb.  of  laval  catechu,  and  ij^  ozs.  of 
Coupler's  blue,  and  the  cloth  worked  in  it  and  afterwards 
pass«d  in  weak  sulphuric  acid.  6  parts  to  I.OOO  of  water, 
squeezed  and  washed.  (The  specimen  in  the  text  upon  a 
mixed  cotton  and  wool  tissue  shows  a  drab,  pretty  even,  but 
somewhat  darker  on  the  cotton  than  on  the  woo!). 

Among  the  applications  of  this  colouring  matter  we  may 
mention  tliose  that  can  be  made  in  dyeing  cloth  made  from 
uld  wool  (shoddy)  containing  bits  of  cotton  :  the  laval  catechu 
enables  us  to  obtain  uniform  shades,  for  it  dyes  the  wool  and 
the  cotton  at  the  same  time. 

{A  sample  of  cloth  is  gummed  in  the  text,  which,  though 
not  quite  even,  is  free  from  white  specks). 
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Furtlier,  the  action  of  the  raising  liquors,  required  to  develope 
the  shades  of  the  laval  catechu,  can  be  pushed  further,  so  as  to 
change  the  original  shade  of  the  dye,  and  still  the  cotton 
points  remain  sufficiently  covered  to  give  a  good  result. 

(This  is  illustrated  by  a  specimen  of  cloth  of  a  brown 
colour  which  had  been  raised  in  bichromate  at  a  temperature 
of  i8s°  F.) 

This  colouring  matter  can  also  be  used  to  dye  cotton 
rovings  for  after  mixing,  during  tlie  carding  operations,  with 
wool  dyed  by  the  same  means  or  by  otlier  means  yielding 
similar  colours  ;  the  fastness  of  these  colours  enabling  them  to 
resist  the  operations  which  the  mixed  fabric  has  to  undergo. 

Specimens  of  felt,  containing  30  per  cent,  of  cotton,  dyed  by 
the  laval  catechu  were  shown  to  the  Society,  the  colour  of 
which  had  perfectly  well  resisted  the  carding  and  soaping. 


8.     Upon  tlu  Tinctorial  Power  of  l/ie  Leaves  and  Branches  of 
"Liicife,"  and  the  Leaves  of  " Memecylum  Tinctorium." 

The  two  vegetable  matters  above  have  been  recently 
examined  by  Messrs,  Lamy  and  Benner,  and  reported  upon 
to  the  Industrial  Society  of  Rouen  (see  Bulletin  of  this  Society 
for  May  and  June,  1876),  Of  theLuc^e,  the  English  equiva- 
lent of  which  we  do  not  know,  it  is  said  to  be  employed  in 
Guyan  for  the  black  dye,  and  Memecylum  tinctorium  is  used 
at  Ceylon  for  dyeing  yellow,  and  as  a  preparation  iiT  the 
Turkey  red  process.  According  to  M.  Lamy,  the  first  con- 
tains tannin,  and  a  small  quantity  of  a  yellow  colouring 
matter,  they  give  nearly  the  same  results  in  dyeing  as  gatl- 
nuts,  but  weight  for  weight  are  very  much  weaker.  Mixed 
with  garancine  they  seemed  to  have  a  less  injurious  action 
upon  the  purple  than  sumach  or  galls,  but  they  stained  the 
whites  very  much.  Treatment  with  sulphuric  acid  as  in 
making  garancine  from  madder,  gave  a  product  not  much 
differing  from  the  original  except  that  the  yellow  colour 
seemed  to  be  more  developed. 


The  same  authority  states  that  the  leaves  of  Mcmecylui, 
tinctoritim  behave  in  dyeing  like  quercitron  bark,  but  are  very 
much  weaker,  and  he  concludes  that  it  is  not  probable  that 
anything  useful  will  be  done  with  these  products, 

M.  Benner  made  experiments  independently  upon  the 
Manecyltim  tinct&rimn,  treating  it  with  sulphuric  acid  in  the 
manner  of  garancine  making.  He  also  reports  it  as  a  very 
weak  colouring  matter,  giving  colours  like  quercitron,  but 
requiring  five  times  the  weight  to  give  similar  shades,  It 
may  be  useful,  he  says,  in  countries  where  sumach  or 
quercitron  are  not  obtainable,  but  cannot  be  profitably 
employed  elsewhere. 


J).     Upon  a  Ne'i.o  Thickening  Material. 

We  take  the  following  from  papers  by  M.  J,  J.  Heilmann  and 
M.  J.  Reber,  read  before  the  Industrial  Society  of  Rouen. 
The  thickening  matter  is  a  vegetable  powder  prepared  from 
the  algae  of  the  French  coasts,  cither  alone  or  mixed  with 
other  substances,  it  is  called  French  thao.  It  is  probably 
the  various  proportions  of  the  mixed  substances  which  consti- 
tute the  qualities  Nos.  i,  3.  and  3  of  the  material,  the  respec- 
tive prices  of  which  are  4  fr.,  4  fr,  50  cents,,  and  S  fr.  the 
kilogramme. 

The  French  thao  is  in  the  form  of  a  grey  powder,  mixed 
with  yellow  particles,  of  a  strong  smell,  exciting  to  the  nostrils, 
and  resembling  that  of  lichens.  It  dissolves  in  water  by  long 
boiling,  and  produces  a  transparent  mucilage  of  a  yellow 
colour,  flowing  freely  when  hot  and  somewhat  less  when  cold. 
The  yellowish  colour  is  strongest  in  the  No,  3,  and  less  so  in 
the  No.  2.  Upon  cooling,  the  solution  lets  a  considerable 
deposit  subside,  which  renders  straining  or  sieving  necessary. 
The  residue  is  gelatinous,  and  becomes  horny  when  dried, 
£ven  after  straining,  the  solution  produces  a  fresh  deposit 
after  a  time. 

The  mucilage  does  not  become  much  thicker  upon  cooling. 


nor  take  the  form  of  a  trembling  jelly,  same  as  the  Hal-thao. 
On  the  contrary,  it  keeps  its  flowing  character  unless  too 
strong. 

When  the  French  thao  is  mixed  with  cold  water  it  forms 
lumps  which,  as  before  stated,  only  dissolve  after  a  pretty  long 
boiling.  If,  however,  the  cold  mixture  be  made  some  hours 
in  advance,  the  solution  is  effected  quickly  by  heat,  and  is 
accomplished  by  raising  to  the  boil. 

It  dissolves  partially  in  cold  water,  producing  a  more 
colourless  mucilage,  but  leaving  a  greater  amount  of  insoluble 
matter  than  when  dissolved  hot. 

The  product  is  perfectly  neutral.  It  dissolves  completely 
and  more  easily  in  strong  or  diluted  acids  than  in  water.  It 
is  also  soluble  in  alkalies.  In  both  cases  the  solution  is  as 
thick  as  with  water  alone  ;  the  solution  in  alkali  is,  however, 
more  transparent,  but  at  the  same  time  more  coloured. 

When  dissolved  at  the  rate  of  i}^  lb.  per  lo  gallons  of 
water,  it  gives  a  tolerably  thick  liquid,  which,. however,  is  not 
strong  enough  for  finishing  purposes  ;  at  zj4  lb.  per  lO 
gallons  it  does  not  give  so  much  stiffness  to  cloth  as  \}4  lb.  of 
the  Hal-thao.  The  feci  of  the  cloth  is  nearly  the  same  in 
both  cases,  but  the  French  thao  does  not  fill  the  fibres  so  well. 
The  inconvenience  already  remarked  with  the  Hal-thao  of 
giving  a  colour  to  cloth  is  much  more  marked  with  the  new 
product,  and  it  is  on  tliat  account  unfit  for  weighting  white 
calico.  But  it  may  be  capable  of  rendering  good  service  in 
finishing  prints  and  lustrines,  and  as  its  thickness  does  not 
much  increase  by  cooling  there  is  no  necessity  to  have  it  hot 
for  finishing  as  is  the  case  with  HaT-thao. 

The  property  which  the  French  thao  has  of  preserving  its 
fluidity  led  to  the  idea  of  its  being  adapted  as  a  thickening 
for  colours  in  printing. 

To  try  this  M.  Heilmann  printed  by  machine  a  red  from 
coralline,  thickened  with  French  thao  at  the  rate  of  3  lb.  per 
10  gallons,  comparatively  witli  three  other  reds  of  the  same 
strength,  one  thickened  with  35^  lb.  gum  Senegal  per  gallon, 
the  second  with  3j^  lb.  dextrine,  and  the  third  with  a  mixture 
of  French  thao  and  gum  Senegal, 


The  colour  from  tlie  thao  was  a  little  thicker  than  the 
others.  It  gave  almost  as  clear  and  neat  an  impression  as 
gum  Senegal  or  dextrine.  The  mixture  of  gum  and  thao 
gave  the  worst  results.  Owing  to  the  much  smaller  quantity 
of  thickening  matter  present,  the  colour  came  out  more 
beautiful,  and  fuller  with  the  French  thao. 

An  equally  good  result  both  by  block  and  roller  was 
obtained  from  ultramarine  blue  at  2]/^  lb.  of  thao  per  lo 
gallons  when  tried  comparatively  with  the  same  colour  thick- 
ened with  gum  Senegal  at  3?^  lb.  per  gallon.  The  French 
thao  being  only  partially  soluble  in  cold  water,  the  colour 
thickened  with  it  resisted  washing  ffluch  better  than  the 
Senegal  gum  colour,  hence  probably  there  may  be  some 
advantage  in  using  it  to  mix  with  albumen. 

M.  Heilmann  left  the  question  of  the  behaviour  of  this 
thickening  with  mordants  to  M.  Reber,  who  is  more  especially 
acquainted  with  printing;  he  notes,  however,  an  observation 
of  M.  Depierre,  that  this  thickening  mixes  very  badly  with 
aniline  violet,  which  he  has  confirmed  by  his  own  experi- 
ments. In  conclusion,  M.  Heilmann  says,  that  it  does  not 
appear  that  the  French  thao  can  be  used  as  profitably  for 
finishing  goods  as  the  Hal-thao. 

M.  Reber  remarks  upon  this  substance  that  it  mixes  with 
water  like  roasted  starch,  and  that  the  solution  becomes 
thicker  by  boiling ;  at  the  rate  of  ^4^  lb.  per  gallon  of  water, 
heated  to  150"  F.  and  strained,  it  gives  a  paste  which 
resembles  a  mixture  of  starch  and  gum  tragacanth,  but  which 
is  heavier,  and  not  so  gummy.  Passed  through  a  fine  sieve 
a  quantity  of  inert,  insoluble  matter  is  strained  out,  quite 
insoluble,  and  which  when  dry,  amounts  to  S  or  10  per  cent, 
of  the  weight  of  the  thao  employed.  The  paste  becomes 
more  fluid  by  addition  of  5  per  cent,  of  acetic  acid,  which 
serves  also  to  preserve  it  from  fermentation,  and  from  giving 
off  a  fetid  smell. 

The  majority  of  colours  and  mordants  used  in  printing  can 
be  thickened  with  the  French  thao,  and  the  shades  obtained 
arc  generally  darker  than  when  gum  Senegal  or  dextrine  is 
used  for  thickening,  and  may  be  compared  with  those  given 
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by  a  thickening  composed  of  mixed  gum  tragacanth  and 
roasted  starch  (British  gum).  The  colours  thickened  with 
this  material  have  generally  a  weak  consistence,  wanting  in 
body,  and  frothing  easilyduri^g  working. 

The  exceptional  thickening  power  of  the  material  may 
however,  be  probably  put  to  good  use  in  the  cheaper  kind  of 
goods. 

Thus,  a  thickening  made  with  i  lb.  of  thao  at  5  fr.  25  cents 
the  kilo,  per  gallon,  will  be  cheaper  than  either  tragacanth, 
gum  Senegal,  or  a  mixture  of  starch,  paste,  and  tragacanth. 

Mordants  for  purple,  alizarine  pink,  and  garancine  catechu, 
thickened  with  the  French  thao  gave  satisfactory  results,  care 
having  been  taken  to  separate  the  insoluble  matters. 

Albumen  colours  which  are  too  thin  may  be  thickened  with 
the  thao. 

As  already  stated,  the  worst  feature  of  the  French  thao  is 
the  large  quantity  of  insoluble  matter  in  it,  which  cannot  be 
wholly  separated  from  the  thickened  fluid,  and  which,  in  most 
cases,  would  cause  the  "sticking  in"  of  the  colour  in  the 
engraving.  A  second  important  defect  in  it  is  the  pasty 
nature  and  want  of  "gumminess"  of  the  solution.  Until 
these  defects  are  removed,  this  substance  cannot  be  expected 
to  find  a  regular  use  as  a  thickener. 


10,     Upon  a  New  Class  of  Colouring  Matters, 


A  PAPER  with  this  heading,  by  Mr.  Charles  Lauth,  appears  in 
the  August  number  of  the  Moniteur  Scientifique,  The  primary 
materials  are  the  aromatic  diamines  obtained  by  reducing  the 
nitrated  derivative  of  the  acetylic  combination  of  the  oi^anic 
bases.  Taking  aniline,  for  example,  first  the  acetanilide  is 
produced,  then  the  nitracetanilide  and  the  nitraniline,  and 
lastly  the  nitraniline  is  reduced  by  iron  and  acetic  acid  or  by 
tin  and  hydrochloric  acid  ;   in  the  first  case  it  is  necessary  to 
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add  an  excess  of  Hme  on  the  termination  of  the  reaction  and 
distil  the  mixture ;  in  the  second  case  a  liquor  is  obtained 
from  which  the  tin  can  be  separated  by  zinc  and  the  mixture 
directly  employed  to  obtain  the  colouring  matter.  The 
novelty  consists  in  introducing  sulphur  into  the  diamines ;  this 
can  be  done  by  heating  them  to  a  high  temperature  with 
sulphur,  and  the  resulting  product,  in  the  case  of  phenylene 
diamine,  yields,  by  oxidizing  agents,  magnificent  purple-blue 
colours. 

It  is  probably  better  and  certainly  quicker  to  produce  the 
sulphuration  and  the  oxidation  by  a  single  treatment.  For 
this  purpose  the  hydrochloric  solution  of  the  phenylene 
diamine  is  saturated  with  sulphuretted  hydrogen  and  per- 
chloride  of  iron  added  :  the  sulphur  which  is  liberated  in  the 
nascent  state  combines  with  the  base,  and  by  continuing 
gradually  to  add  the  oxidizing  agent  the  colouring  matter  is 
seen  to  form  and  eventually  precipitate;  it  is  collected  on  a 
filter,  washed  with  water  lightly  salted  to  remove  some 
impurities,  then  dissolved  in  boiling  water  and  cooled,  the 
product  is  thus  obtained  in  a  pure  and  beautifully  crystallized 
state. 

The  following  proportions  were  taken  : —  i 

For  20  grammes  of  hydrochlorate  of  phenylene  diamine.  | 

Water  saturated  with  sulphuretted  hydrogen  4,000  c.c. 

Hydrochloric  acid 20  grammes. 

Perchloride  of  iron,  10  per  cent,  solution...  500  c.c. 

The  new  violet  is  a  very  beautiful  colouring  matter  and  gives 
veiy  pure  colours  in  dyeing,  much  more  blue  than  the  bluest 
shades  of  the  Violets  de  Paris,  and  preserving  their  peculiar 
hue  by  artificial  light, 

In  the  dry  state  it  is  a  dark  brownish  green,  it  is  very 
soluble  in  pure  water,  but  the  smallest  trace  of  foreign  matter 
affects  its  solubility;  the  alcoholic  solution  is  redder  than  the 
water  solution  and  dichroic,  the  solution  in  alcoholic  soda  has 
a  magnificent  magenta-red  colour. 

Soda  added  to  the  solution  of  the  violet  gives  rise  to  a 
brown  precipitate  which  is  apparently  the  base  of  the  new 
colouring  matter ;  ammonia  gives  a  violet  precipitate,  as  do 
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the  acids,  but  an  excess  of  acid  redissolves  the  precipitate. 
The  acetic  acid  solution  is  violet,  while  the  solution  in  the 
mineral  acids  is  a  pure  blue  colour;  by  diluting  these  solutions 
the  colour  is  precipitated  again. 

Metallic  salts  give  rise  to  violet  precipitates  which  become 
soluble  when  the  salts  are  removed  by  washing  ;  chloride  of 
zinc  gives  a  bulky  amaranth  precipitate  ;  chloride  of  sodium 
separates  the  violet  from  its  solutions,  but  transforms  it 
partially  into  a  new  violet  matter  insoluble  in  water ;  when 
the  precipitation  by  salt  is  several  times  repeated  a  complete 
transformation  takes  place  and  the  soluble  colouring  matter 
entirely  disappears  ;  boiling  with  solution  of  salt  produces  the 
same  effect.  Tannin  forms  with  the  violet  a  combination 
insoluble  in  water. 

Reducing  agents  completely  decolourize  the  solutions  of 
this  new  substance  ;  a  few  moments  boiling  with  zinc  powder 
produces  this  effect,  but  a  simple  agitation  in  contact  with  the 
air  restores  the  original  colour, 

Oxidizing  agents  rapidly  destroy  the  new  colour. 

The  new  colouring  matter,  like  most  of  its  congeners,  is 
capable  of  yielding  other  colours  by  substitution  ;  heated  with 
aniline  it  gives  a  blue  insoluble  in  water  but  soluble  in  alcohol ; 
submitted  to  the  action  of  aldehyde,  iodide  of  methyl,  &c.,  in 
the  usual  conditions  it  is  changed  into  blues  more  and  more 
of  a  greenish  hue  and  of  great  purity,  and  presenting  a  novel 
property — that  of  being  soluble  in  water  and  fixing  upon 
fibres  by  simply  dipping  them  in  the  solution  ;  this  property 
is  interesting,  for  it  is  well  known  that  the  process  of  dyeing 
with  the  aniline  blues  requires  precautions. 

Mr.  Lauth  says  his  occupations  do  not  permit  him  to  pursue 
the  study  either  scientific  or  practical  of  these  new  products, 
but  he  has  satisfied  himself  that  sulphur  enters  into  their 
constitution,  and  he  recalls  tlie  fact  that  several  years  ago  he 
observed  the  presence  of  sulphur  of  constitution  in  the 
so-called  aldehyde-green. 


.  M.  MicJul  de  Vinatit  on  Dyeing,  Printing,  and  Bleaching.^ 


TO  continuing  our  extracts  from  M.  de  Vinant,  we  might  give 
a  number  of  other  receipts  for  yam  dyeing,  but  on  looking 
carefully  over  them  there  does  not  appear  to  be  anything 
different  in  principle  or  method  from  the  processes  described 
in  much  older  books,  and  wc  should  imagine  that  this  branch 
of  dyeing  was  as  well  or  better  understood  in  England  than 
in  France,  At  the  end  of  the  section  upon  yarn  dyeing  there 
is  a  characteristic  piece  of  M.  de  Vinant's  writing  which  is 
worth  translating  for  its  own  sake,  as  well  as  for  shewing  that 
operative  dyers,  the  world  over,  have  very  similar  opinions 
about  the  help  they  may  get  from  science;  he  says: — "I 
repeat  again,  that  by  varying  the  proportions  of  colouring 
matters,  dyeing  is  like  a  bottomless  well  as  to  variety  of 
shades. 

"  I  lay  special  stress  upon  dyeing  cotton,  as  yam  or  thread, 
because  in  that  style  we  are  most  behind,  and  it  is  amongst 
the  cotton  dyers  that  I  have  met  the  least  inclination  for 
experiment.  I  have  known  numbers  of  men  engaged  in 
dyeing  who,  when  I  have  spoken  to  them  of  an  author  who 
might  be  useful  to  them,  have  replied,  '  Don't  talk  to  me 
about  chemists,  they  have  never  had  any  practice  ;  they  make 
experiments  in  a  laboratory  upon  an  ounce  or  two  of  stuff. 
But  let  them  come  to  work  over  a  tub,  or  over  a  pan  ;  they 
will  soon  see  that  their  style  won't  do.'  Others  say,  '  I  have 
tried  tliis  or  that  process  from  M.  Chevreul's  book,  or  some 
other,  and  I  never  got  anything,  or  else  the  shade  was  a 
hundred  miles  away  from  what  it  should  be.' 

■■  It  is  quite  useless  to  hint  to  them  that  they  who  practise 
the  art  and  have  the  practical  skill,  ought  to  make  another 
trial  with  a  change  of  proportions  and  probably  they  would 
succeed ;  they  will  answer  you,  '  I  have  no  need  of  him,  I 
know  more  about  dyeing  than  he  does.' 
•  Conlinued  from  p.  73. 
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"  With  such  feelings  it  is  difficult  for  an  art  to  make 
progress  among  working  men,  who  wish  that  everything 
should  be  given  to  them,  so  to  speak,  cut  and  dried." 

M,  de  Vinant  says  that  amongst  woolien  and  silk  dyers  he 
has  found  more  enlightenment  and  more  desire  to  keep  up 
with  improvements. 

Cotton  Piece  Dyeing. — ^We  give  some  of  the  processes 
described  by  Vinant.  not  that  they  present  much  novelty,  or 
that  they  are  better,  or  even  so  good,  as  those  with  which 
English  dyers  arc  familiar,  but  they  will  probably  shew  some 
differences  which  may  be  of  interest. 

Black. — The  damp  pieces  are  padded  twice  in  a  mixture  of 
equal  parts  of  iron  liquor  at  9°  Tw.,  and  red  liquor  at  6°  Tw., 
and  left  wet  for  twelve  hours,  being  from  time  to  time  exposed 
to  the  air,  the  mordant  is  then  fixed  in  warm  silicate  of  soda, 
washed  and  dyed  up  in  logwood,  dried  at  a  gentle  heat  with- 
out washing. 

The  finishing  starch  for  black  calico  is  made  as  follows  : — 
10  gallons  weak  logwood  liquor. 
%  lb.  of  fei. 

%%  lb.  of  pocatoe  starch. 
3j4  lb.  of  white  starch. 
2  lb.  sulphate  of  iron,  at  i  J-^  lb.  per  gallon. 
Boil  and  use  hot;  then  dry  the  goods  in  a  hot  room,  and  leave 
them  exposed  to  the  air  for  twenty-four  hours. 

Z><7///m.— The  calico  in  the  humid  state  is  padded  twice  in 
a  warm  logwood  liquor  at  4°  or  5°  Tw.,  leave  on  the  roll 
twelve  hours,  then  without  washing  pass  cold  in  a  solution  of 
\i  lb,  tin  crystals  in  10  gallons  of  water. 

Another  Dahlia.— Y3.?&  or  pad  three  times  in  a  catechu 
liquor  made  with  60  gallons  of  water,  6  lb,  sulphate  of  copper, 
and  20  lb.  catechu,  with  a  little  acetic  acid  if  the  water  is 
hard  ;  then  pass  in  bichromate  at  i  ^  lb.  chrome  to  60  gallons 
water,  leave  one  hour  and  wash  well ;  pass  in  logwood  liquor 
at  4"  to  5°  Tw.,  twelve  hours  afterwards  pass  in  solution  of 
tin  crystals,  ^  lb.  to  10  gallons  of  water. 

Light  Maroon  or  Chocolate. — Pass  twice  in  peachwood  or 
sapan  liquor,  at  4°  or  5°  Tw.,  and  leave  four  hours;  without 


washing  pass  into  the  tin  liquor  same  strength  as  above ; 
leave  one  hour,  wash,  extract  or  squeeze,  and  pass  in  the 
same  catechu  liquor  as  in  the  last  receipt,  leave  for  six  hours, 
and  pass  tn  the  same  bichromate  liquor. 

Aventuritte,  or  Light  Brotvn. — Pass  twice  in  the  same 
catechu  liquor  as  above,  and  without  washing  into  the  same 
bichromate,  leave  two  hours,  wash  and  dry. 

Cuir,  or  Leather  Sltade. — Dye  aventurine  first,  pass  twice  in 
fustic  at  4°  or  5°  Tw.,  leave  for  two  hours  and  pass  in  the  tin 

■■plution  as  above,  leave  one  hour  and  wash  lightly. 

I    Critnson. — Pad  the  moist  pieces  in  oxymuriatc  of  tin,  b  lb. 

*  to  7j^  gallons  water,  then  without  washing  pass  into 
carbonate  of  soda,  at  i  lb,  per  gallon  or  7°  Tw.,  wash  well  and 
dye  warm  in  red  wood  until  a  good  shade  is  obtained  ;  after 
dyeing,  cool,  and  without  washing  pass  through  oxymuriate 
at  4°  Tw.,  express  well  and  pass  again  in  the  red  wood,  wash 
well  and  drain,  finally  pass  through  a  weak  red  wood  liquor, 
and  dry  without  washing. 

\To  be  coil  till  lied.] 
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12.  Abridgni£Hts  of  Complete  Specifications  of  Patents  Recently 
Published. 


A.D.  1675,  November  25th.-No.  4088. 
Alexander,  Edwin  Fowley.  "Effecting  the  Carboniza- 
tion of  Vegetable  Materials  contained  in  Wool,  Woollen  Rags, 
or  other  Animal  Substances."  (A  communication  from  D. 
Michel.)  The  acting  agent  is  muriatic  acid  gas  liberated  by 
heat  from  the  liquid  acid  in  a  close  chamber  heated  to  about 
85^  or  122"  F.  The  wool  to  be  acted  upon  is  contained  in 
wooden  trays  with  wire  gauze  bottoms  moving  upon  wheels 
in  the  upper  part  of  the  chamber.  The  goods  may  remain 
two  or  three  hours  exposed  to  the  gas  in  the  chamber  and  then 
withdrawn.    "  The  vegetable  matter  contained  in  the  wool  or 
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other  substances  under  treatment  having  been  exposed  on  the 
carriage  to  a  moderate  heat  and  to  the  action  of  the  said  gas  for 
a  period  varying  from  about  two  to  three  hours'  duration, 
becomes  friable,  and  loses  all  consistency,  and  by  merely 
rubbing  it  between  the  fingers,  it  falls  in  the  form  of  dust, 
whilst  the  wool,  woollen  rags,  or  other  animal  substances  with 
which  the  said  vegetable  matter  may  be  mixed,  remain 
unaffected,  and  preserve  their  original  colours." 

A.D.  1875,  November  26th.-No.  4108. 
VViLLANs,  Thomas  Benjamin.  "  Finishing  Woollen  Fabrics." 
(Provisional  Protection  only).  This  patent  refers  to  the 
elongating  of  cloths  which  have  been  shrunk  by  milling,  and 
as  inconvenience  has  been  found  to  result  from  unequal  short- 
ening of  pieces  which  could  not  then  be  submitted  to  the  same 
stretching  operations,  the  inventor  simply  proposes  to  measure 
the  pieces  by  a  measuring  machine,  and  put  those  togi 
which  have  suffered  an  equal  contraction. 
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A.D.  1875,  November  29th.-No.  4138. 

Clark,  Alexander  Melville.  "  Manufacture  of  Arti; 
Purpurine  and  other  Colouring  Matters."  (A  communication 
from  W.  y.  L.  Grazvits.)  Oxyalizarine,  or  artificial  purpurine 
is  made  by  dissolving  alizarine,  either  natural  or  artificial,  in 
concentrated  sulphuric  acid,  either  hot  or  cold  ;  nitric  acid,  to 
the  extent  of  26  per  cent,  of  the  weight  of  the  dry  alizarine, 
is  then  added,  and  the  temperature  of  the  liquid  raised.  The 
progress  of  the  reaction  is  tested  by  taking  a  drop  of  the  liquor 
and  dissolving  it  in  caustic  potash.  "If  the  colour  resemble 
that  of  a  red  currant,  without  any  tinge  of  violet,  the  operation 
is  complete,  but  if  not,  a  slight  excess  of  nitric  acid  is  added." 
"When  the  operation  is  terminated,  the  mass  is  run  out  in  a 
thin  stream  into  a  considerable  quantity  of  water.  The  oxy- 
alizarine precipitates  in  flakes,  and  is  then  filtered  and  washed 
until  the  acids  are  completely  eliminated,  and  aftenvards  dried 
if  desired."  Besides  the  oxyalizarine,  the  patentee  describes 
the  manufacture  in  a  simitar  way  of  what  are  called  nitro- 
alizarines,  nitroxyalizarines,  and  ch loroxy alizarines,  of  e; 
which  there  are  three  distinct  compounds. 
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AJ>.  1875,  October  29tli-No.  3757. 
Sauvee,  Albert.  A  commuukation  from  Cesar  Corroii. 
(This  invention  received  Provisional  Protection  only,)  The 
object  of  this  invention  was  to  apply  machinery  to  "wringing 
skeins  of  silk  or  any  other  spun  material,  and  separating  the 
threads  whereby  tliosc  operations  in  the  various  stages  of 
manipulation  which  precede  and  follow  the  dipping  of  the 
skeins  in  the  dyeing  vat,  at  present  done  by  hand  labour,  are 
to  be  done  by  machinery."     The  invention  cannot  be  described 

yvrithout  a  ^rawing. 

I  A.D.  1875,  December  2nd.-Ho.  4177. 

Anderson  Mark  French  and  Rotherham  Alexander 
"  Improvements  in  Dyeing  Silk  and  Cotton,  and  in  preparing 
Silk  and  Cotton  for  the  Manufacture  of  Ribbons  and  for 
lOther  purposes."  (This  invention  received  Provisional  Pro- 
'.i»n  only.)  This  patent  is  for  the  use  of  gelatine  or  glue 
other  analogous  material,  such  as  isinglass,  to  be  mixed 
th  aniline  or  other  dyes  and  the  dyeing  conducted  in  the 
usual  way.  "  The  effect  of  this  treatment  will  be  to  impart  a 
regular  and  even  colour  to  the  silk  or  cotton,  and  to  prevent 
the  colouring  matter  from  striking  in  too  quickly."  The  same 
materials  are  to  be  used  for  weighting  silk  "so  as  to  fix  the 
weighting  material  on  the  silk  and  for  imparling  to  both  silk 
and  cotton  an  insoluble  waterproof  gloss,  which  much  improves 
the  appearance  of  the  article  and  renders  it  easier  to  weave." 

A.D.  1876,  December  6th.-No.  4208. 
Underwood  George  Hill.  "Improvements  in  the  treat- 
ment of  Indigo  for  Dyeing  and  Printing."  "  This  invention 
consists  principally  in  the  use  of  phosphorous  for  the  purpose 
of  deoxidising  indigo  for  dyeing  and  printing,  by  which 
means  most  satisfactory  results  are  obtainable."  The 
following  proportions  may  be  used : — "  1  lb.  of  pulp 
containing  about  S  oz.  of  fair  commercial  indigo; 
of  amorphous  (known  also  as  red  or  granulate) 
-phosphorous ;  one  part  of  liquid  caustic  soda  standing 
about  85"  Tw.,  and  1  oz.  of  pulp  lime."  Besides  amorphous 
phosphorous,  common  phosphorous  dissolved  in  any  of  its 
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solvents,  or  phosphorous  triturated  in  fatty  or  other  suitable 
matters,  and  thus  reduced  to  a  fine  state  of  division,  may  be 
used.  After  admixture  the  colour  is  ready  for  printing. 
"After  printing  and  drying  I  pass  the  printed  fabric,  warp  or 
yam  through  an  atmosphere  of  steam,  and  steam  it  in  the 
ordinary  way  as  practised  by  calico  printers,  and  by  this 
process  tlte  indigo  becomes  deoxidized  or  reduced  to  the 
white  state  on  the  surface  of  tlie  textile  fabric."  "  The  cloth 
or  yarn  may  be  steamed  by  any  of  the  ordinary  methods 
well-known  to  calico-printers,  but  for  cloth  I  prefer  the 
following  mode  of  steaming : — I  take  a  perforated  metallic 
cylinder  open  at  both  ends,  having  hooks  attached,  so  that  it 
can  be  suspended  in  the  steam  box  ;  over  tlie  cylinder  I  wrap 
about  three  folds  of  blanket,  and  then  wind  the  printed  cloth, 
along  with  a  grey  cloth,  upon  the  cylinder  (or  the  printed 
cloth  alone  without  the  grey  cloth*,  and  then  cover  the  whole 
with  a  blanket  and  suspend  it  in  the  steam  box  to  be  subjected 
to  the  action  of  the  steam."  The  goods  may  be  steamed  an 
hour,  and  after  steaming  washed  in  water  or  passed  in  weak 
acids.  Claim  is  also  made  for  reducing  the  indigo  before 
printing,  and  for  combining  with  it  in  either  condition  metallic 
oxides,  such  as  oxides  of  lead  or  tin,  so  as  to  obtain  com- 
pound colours  by  after  treatments. 


I  J.    British  aiid  Foreign  Patents,  from  the  Commissioners 
of  Patmts  Journal,  July  25th  to  Aug.  25th,  1876,  indusivt 


Colouring  Matters, 

1851.  Richard  Simpson,  Arthur  Bruoke,  and  Thomas  Rofi 
ail  of  Greenford  Green,  Alizarine  U'orks,  Harrow,  in  the  county 
of  Middlesex,  for  an  invention  of  "Improvements  in  the  prepa- 
ration of  alizarine  and  other  analogous  colouring  matters  made 
from  anthracine." — Dated  and  May,  1876. — This  patent  has 
passed  the  great  seal. 

3270.     John  Garrett  Tongue,  of  the  firm  of  Tongue  and  Birkbcck, 
Patent  Agents  and  Engineers,  of  34,  Southampton  Buildings, 
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II     Chancery  Lane,  in  the  County  of  Middlesex,  for  an  invention  of 
"Improvements  in  means  and  processes  for  obtaining  colouring 
matters  from  cannel,  anthracite,  and  other  coals,  applicable  to 
various  useful  purposes." — A  communication  to  him  from  abroad 
by  Doctor  Meusel,  of  Breslau,   in  the  empire  of  Germany. — 
Dated  19th  Augusi,  1876. 
75,829.     William    H.    Fish,    of   Pascoag,    R.I.,    for    "Dyes." — 
Application  filed  31st  January,  1876. — American  patent 
C/at"!.— ''The  indigo'dye  solution  composed  of  indigo,  linc-dusl,  bisul- 
pliile  of  sods,    cnuslic  soda,    and  water,   in,   or  about  in,   the  proportions 
herein  set  foilh." 
0,158.     A.   POTKL,  for  an  imporled  invention  of  "Employing  alka- 
line silicates  as  a  colouring  element  for  jute  thread." — Dated  and 
August,    1876. — (French  patent,    r6th   May,    1876.) — Belgian 
patent 
The  foiiowing  are  French  patents. 

t  3.332-     Jeannolle,  of  Levallois-Perrett,  for  "A  process  for  sub- 
stituting aniline  for  indigo  in  dyeing  vegetable  or  animal  fibres, 
woven  or  not."— Dated  7th  April,  1876. 
its,S6i.     Mazet,  of  Clermont  Ferrand,  for  "Manufacturing  black 

colour."— Dated  4th  May. 
111,636.     PoTEL,  of  Arroentiferes,  for  "Using  silicates  on  jute  thread 

I        as  a  colouring  element." — Dated  toth  May,  1S76. 
I  Apparatae  and  Machinery  for  ProcesBeB  of  Dyeing  and     | 
f  Printing. 

S70.     Joseph  Firth,  of  Leeds,    in    the   coimty   of  York,    for   an 
invention  of  "Improved  apparatus  for  use  in  dyeing  fabrics 
indigo  blue." — Dated  17th  February,  1876. 
717.     James  Chadwick,  of  the  Spring  Brook  Print  Works,  Chadder- 
ton,  in  the  county  of  Lancaster,  for  an  invention  of  "  Improve- 
ments in  dyeing  and  printing  textile  fabrics," — A  communication 
to  him  firom  abroad  by  James  Harley,  of  Lowell,  Massachussetls, 
United  States  of  America. — Dated  iist  February,  1876, 
^if>if>-     Leon  Godefrov,  Son,  of  the  firm  of  Vve.  L.  Godefroyand 
^^L       Son,  of  Putcaux,  near  Paris,  Printer,  for  an  invention  of  "An 
^^B       improved  process  of  printing  or  ornamenting  woollen  or  other 
^^B       ^milar  textile  fabrics." — Dated  10th  March,  1S76. 
^B  The  ahoi<e  patents  have  passed  the  great  seal. 

^^u654-     William   Morgan-Brown,  of   the  (inn   of   Brandon  and 
^V        Morgan-Brown,  Engineers  and  Patent  Agents,  of  38,  Southamp- 
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ton  Buildings,  London,  and  13,  Rue  GaJUon,  Paris,  has  given 
notice  to  proceed  in  respect  of  the  invention  of  "  Improvements 
in  the  manufacture  of  ornamental  textile  fabrics." — A  communi- 
cation to  him  from  abroad  by  Samuel  Barlow,  of  Lawrence, 
Massachusetts,  United  States  of  America,  Color  Master. 

2748.  James  Morton,  Majiager  to  Messieurs  William  Stirling  and 
Sons,  of  Cordale  and  Dalquhurm,  Turkey-red  Works,  in  the 
county  of  Dumbarton,  North  Britain,  has  given  notice  to  proceed 
in  respect  of  the  invention  of  "  Improvements  in  preparing 
woven  fabrics  and  yams  of  cotton  or  other  vegetable  fibres  for 
being  dyed  or  printed," 

3018,  Jean  Perinaud,  Chemist,  and  Justin  Mahchal,  Dyer, 
both  of  Paris,  France,  for  an  invention  of  "  A  process  of  supply- 
ing dyed  silk  fabrics." — Dated  26th  July,  1876. — Provisional 
protection  has  been  granted. 

3148.  Alexander  Browne,  of  the  firm  of  Browne  and  Company, 
Patent  Agents,  of  g,  Southampton  Buildings,  Holbom,  in  the 
county  of  Middlesex,  for  an  invention  of  "  A  new  or  improved 
mode  and  means  for  producing  paintings  on  all  kind  of  textile 
and  other  fabrics." — A  communication  to  him  from  abroad  by 
Messrs.  Gustave  Cleis  and  Company,  of  Montiouge,  France. — 
(Complete  Specification.) — Dated  1 8th  August,  1876. 

2564.  Thomas  Pickles,  of  Heckmondn-ike,  in  the  county  of  York, 
Sam  Smithson,  of  the  same  place,  and  Charles  Henry 
Pickles,  of  the  same  place,  D>-ers.  for  an  invention  of  "  Im- 
provements in  apparatus  employed  in  dyeing  ftibrics."— Dated 
28th  July,  1873. — This  patent  has  become  void. 

2703.  Thomas  Fox,  and  Charles  Henry  Fox,  of  the  firm  of 
Fox,  Brothers,  and  Co.,  of  Wellington,  in  the  county  of  Somer- 
set, for  an  invention  of  "  Improvements  in  machinery  for 
dyeing  piece  goods." — Dated  J5th  August,  1873. — The  stamp 
duty  of  ;£50  has  been  paid  upon  this  patent. 

23.  A.  Chiffrav,  of  Maromme,  France,  for  "Improvements  in  his 
machine  for  printing  both  sides  of  fabrics  with  one  or  several 
colours,  and  for  obtaining  at  the  same  time  ribs  suitable  to  sucli 
colours,  as  patented  gth  December,  1872." — Dated  17th  Feb- 
ruary, J875. — Wurtemburg  patent. 

86.  F.  Barte[.s  and  Dr.  E.  Freisse,  of  Gottingen,  for  "A  process 
of  dyeing  and  colours  belonging  thereto." — Dated  and  June, 
1875. — Wurtembuig  patent. 
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165.     F.  Flintsch,  of  Offenbach,  for  "A  dyeing  machine." — Dated 

29th  September,  1875. — Wurteroburg  patent. 
'75«554'     Osceola  Currier,  of  Newark,  N.J.,  for  "Machines  for 

(printing  fabrics." — Application  filed   29th  November,   iSyg. — 
American  patent 
Brii/.^-"'XVe  (tame  is  raised  and  lowered  by  means  of  a  pinion  on  eadi 
end  of  a  shftd  gearing  with  a  rack  atiached  to  the  sliding  bats.     The  pressure 
of  the  piinling-nill  i«  graduated  by  the  weight." 
Claim. — "The  hangers  C,   C,  the  sliding  bars  V,  frame  F,  each  con- 
structed and  operated  in  combinalion  with  the  prinlii\g-roll  E,  as  and  for  the 
purpose  set  forth." 
174,891.     Samuel  Barlow,  of  Lawrence,  Mass.,  assignor  to  Pacific 
Mills  of  the  same  place,  for  "Processes  of  manufacturing  orna- 
mental leittile  fabrics," — Application  filed  loth  March,  1876. — 
American  patent 

Claim. — "The  art  of  producing  figured  clolh  by  weaving  of  v^etable 
fibers  the  portions  to  be  stained  or  printed,  and  of  animal  fibers  the  portions 

>to  be  left  nnslained  or  uiipriiited.  and  then  printing  the  woven  fabric  with 
aniline  black,  and  cleansing  it  substantially  as  described," 
Engraving,  Drying,  Bleaching. 
364-     Thomas  Nixon.  Pentagraph  Engraver  to  Messrs.  Jolrn  Orr 
Ewing  and  Company,  of  Alexandria,  in  the  county  of  Dumbar- 
ton,   North   Britain,    for   an    Invention    of    "Improvements  in 
^^k        pentagraph  engraving  machines." — Dated  29th  January,  1876. — 
^^B      This  patent  has  passed  the  great  seal. 

^^M56.     Joseph  Keim,  of  Tharm  Alsace,  Allemagne,  for  the  invention 

^V'      of  "Improvements  in  machinery  for  stretching  and  drying  textile 

^F        fabrics." — Provisional  protection  has  been  granted. 

^^y.     V.  van  Barle,  of  Worms,  for  "Bleaching  fibrous  substances." 

— Dated  3rd  June,  1875. — Wurtemburg  patem. 

1 1  2,481,     Decoudun  and  Co.,  for  "Improvements  in  hot-air  drying 

rooms  for  linen  and  tissues." — Dated  igtli  April,  1876. — French 

r  patent. 
9.     Matthew  Clark,  of  Alexandria,  in  the  county  of  Dumbarton, 
North  Britain,  Tiu'key-red  Dyer  and  Printer,  for  an  invention  of 
"Improvements  in  and  cormected  with  drying  stoves  employed 
in  the  manufacture  of  Turkey-red  yarns  and  woven  fabrics." — 
Dated  19th  July,  1873. — This  patent  has  become  void. 
Hanks  and  Skoins. 
3089.    Sidney  Ellis,  of  the  Ncwarke,  in  the  town  and  county  01 
Leicester,  has  given  notice  to  proceed  in  respect  of  the  invention 
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of  "Improvements  in  machinery  or  arrangements  for  washing, 
dyeing,  £ind  sizing  yam  or  thread  in  the  hank." 

111,235.  BouLiEN,  Brothers,  and  Charlon,  of  Lions,  for  "A 
machine  for  beating  and  washing  filaments  in  skeins." — Dated 
jind  April,  1876. — French  patent. 

112,654.  GiLLET  and  Son,  for  "Improvements  in  machines  for 
washing  filaments  in  skeins." — Dated  laih  May,  1876. — French 
patent. 

Wool  Treatments. 

2194,  -William  Phillips  Thompson,  of  the  office  for  patents,  6, 
Lord  Street,  Liverpool,  in  the  countj'  of  Lancaster,  Consulting 
Engineer,  for  an  invention  of  "Improvements  in  apparatus  for 
Washing  wool  and  other  similar  fibre." — A  communication  to 
him  from  abroad  by  Frederick  G.  Sargent,  of  Granite vUle,  Mid- 
dlesex county,  Massachussetts. — Dated  31st  May,  1876. 

2477.  Samuel  Bamford,  of  Royton,  in  the  county  of  Lancaster, 
for  an  invention  of  "Improvements  in  the  method  of  treating 
mixed  woollen  fabrics  for  the  purpose  of  separating  the  wool 
from  any  other  fibrous  material  employyd  in  the  manufacture  of 
such  fabric" — Dated  15th  June,  1876. 

2916.  Edwin  Powlev  Alejiander,  of  14,  Southampton  Buildings, 
in  the  county  of  Middlesex.  Consulting  Engineer  and  Patent 
Agent,  for  the  invention  of  "Improvements  in  the  treatment  of 
woollen  and  silk  fabrics  and  other  goods  composed  of  animal 
products  nith  a  view  to  the  removal  of  any  vegetable  substances 
contained  therein;  also  in  the  apparatus  or  means  employed 
therefor. "^A  communication  to  him  from  abroad  by  Daniel 
Michel,  of  Paris,  in  the  republic  of  France,  Woollen  Waste 
Manufacturer. — Provisional  protection  has  been  granted. 

2947.  Christopher  Webb  Smith,  of  Bamwood,  near  the  City  ot 
Gloucester,  Chemist,  for  the  invention  of  "  Improvements  in  and 
apparatus  for  scouring  or  cleansing  woollen  cloth,  yams,  and 
wastes,  and  in  recovering  valuable  products  from  the  materials 
which  have  been  used  in  conducting  the  said  scouring  or 
cleansing." — ^Provisional  protection  has  been  granted. 

2485.  GoDEFROY  SiRTAiNF.,  of  Verviers,  in  the  kingdom  of  Belgium, 
Industrial,  Tor  an  invention  of  "An  Improved  method  of 
cleansing  wools  from  burr  and  seeds,  and  for  the  disintegration 
of  vegetable  matters  generally."— Dated  19th  July,  1873. 
stamp  duty  of  ^50  has  been  paid  upon  this  patent. 
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358,  F.  G.  Sargent,  of  Graniteville,  Mass.,  for  "  Wool-washing 
machines." — Applicarion  filed  a3rd  December,  1875. — Ameri- 
can patent. 

Britf. — "Within  a  tank  is  a  curved  table  having  rigid  leeth,  over  which 
moves  a  reciprocating  fnime  with  pivoted  leeth,  arranged  to  rise  and  fiUI  by 
mean!  of  pitman,  crank,  and  a  weighted  arm.  Ad  injeclor  with  pipes  for 
conveying  water  to  the  iiuik,  and  rollers  fot  ^^uee/ing  the  water  from  the 

■    wool  when  washed. 
Claim. — "  I,  in  combination  with  the  cun-eil  table  C,  provided  with  the 
rigid  Icclh  4,  the  frame  E,  supported  by  a  pivoleii  arm  or  arms  F,  and 
provided  with  the  pivoted  teeth  c,  substaolially  as  shown  and  described. 
3,  in  camlunation  with  the  table  C  and  ibe  reciprocating  toothed  frame  E, 
the  toothed  (rame  M,  hinged  to  the  frame  E.  and  arranged  to  rise'  and  (all, 
snbstanlUlly  as  shown  and  described.     3,  ihe  combination  of  the  frames  E 
^^_      uid  M,   pitman  I,  crank  K,  and  link  N,  substantially  as  shown.     4,  in 
^^^L     comtnnadan  with  the  pitman  I  and  link  N,  arranged  and  operating  as 
^^^1     described,  (he  screw  i.     5,  the  combiiution  of  the  frame  E,  arms  F,  rock- 
^^^r     shaft  G|  and  the  weighted  arm  If,  as  shown.     6,  in  combination  with  awool- 
waihing  machine,   the  injector   S,   or  its  equivalent,   provided   with   the 
perforated  pipes  Tand  U,  or  either  of  them,  arranged  to  deliver  a  spray  upon 
top  of  the  fiber  as  shown  and   described.      7,   in  combination   with   the 
injector  S,  or  its  equivalent,  the  pipes  T  and  U,  or  either  of  them,  and  the 
pipe  W,  arranged  as  shown,  whereby  the  water  may  be  withdrawn  from  the 
bottom  of   the  tank  and  delivered  upon   the  fiber,   as  described.      8,  in 
comlnnation  with  the  body  A  and  rolls  B,  the  screen  I',  arranged  in  the 
^^^      body  below  the  rolls,  but  above  the  liquor-level,  as  and  fur  the  purpose 
^^K     described.     9,  in  combination  with  the  body  A  and  rolls  B,  the  inclined  table 
^^H     C,  having  the  concave  lower  and  convex  upper  end,  and  devices,  substantially 
^^r     iuch  as  shown,  for  feeding  the  tibcr  from  ilie  body  upon  the  table  to  the 
rolls.     10,   in  a  wool-washing  machine,  a  table  C,   having  its  upper  ead 
made  of  a  convex  form,  subslonlially  as  and  for  the  purpose  described." 

195.  R  Gessleb,  jun.,  of  Metzingen,  for  "A  machine  for  washing 
dyed  wool." — Dated  15th  December,  1875. — Wtirtemburg 
patent. 

196.  E.  Gessler,  jun..  of  Metzingen,  for  "A  machine  for  washing 
raw  wool." — Dated  isth  December,  1875.— Wurtemburg  patent. 

40,017.     D.  Michel,  a  Patent   of  Improvement  for  " Carbotiizing 
vegetable  matter  in  wool  and  woollen  rags." — Dated  14th  July, 
1876. — (Original    Patent.    25th    November,    1875.) — Belgian 
^^^     patent 

^K^y.    V.  and  A.  and  J.  Tridoullet,  of  Brussels,  for  an  imported 
^P^    invention  of  "Scouring  wool  and  extracting  the  substances  con- 
tained in  suds."— Dated  24th  July,  1S76. — (French  patent,  iSth 
September,  1875.) — Belgian  patent 
112,369.     Ravel,  of  Barr^me,   for    "Improvements   in  his  wool- 
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n-ashing  machine  called  'Eiroplunther,'  as  patented  i6th  April, 
1864." — Dated  25th  April,  1876. — French  patenL 
112,385.     Delamere,  jun.,  and  Co.,   of  Elbeuf,   for    "Chemic^ 
cleaning  of  woollen  tissues  by  the  dry  way." — Dated  aisl  April, 
1876. — French  patent. 

FinlBhing  Processes. 

844.  Luke  Smethurst,  Presser,  Samuel  Shaw  and  Thomas 
Shaw,  Manufacturers,  all  of  HoljTvell  Green,  near  Halifax,  in 
the  county  of  York,  for  an  invention  of  "  Improvements  in  or 
applicable  to  machinery  or  ap|)aratus  used  in  the  pressing  of 
woven  or  felted  fabrics," — Dated  agth  February,  1876. — This 
patent  has  passed  the  great  seal 

1 1 18.  John  Brown,  Dyer  and  Finisher  of  Fustians,  William  Dean, 
Overlooker,  and  Arthur  Orrah,  all  of  Huddersfield,  in  the 
county  of  York,  have  given  notice  to  proceed  in  respect  of  the 
invention  of  "  Improved  apparatus  for  cutting  cotton,  woollen, 
silk,  or  other  pile  fabrics." 

3324.  John  Stevenson  Kershaw,  of  Liitleborough,  in  the  county 
of  Lancaster,  for  an  invention  of  "  Improvements  in  apparatus 
for  stretching  woolen  or  mixed  woolen  and  cotton  cloths,  which 
apparatus  is  to  be  used  in  conjunction  with  'lentering' 
machines  for  drying  woolen  cloths." — Dated  Z4th  August,  1876. 

112,824.  Lalouel  De  SoURDEVAL,  for  "  Scouring  and  washing  rags 
and  tilaroentous  and  textile  substances  by  means  of  sulphuret 
of  carbon,  hydrocarbons,  &c.,  and  apparatus  employed  there- 
for."— Dated  loth  May,  1876. — French  patent. 

40,108.  J.  PiERNAUD  and  J.  Marchal,  for  "Smoothing  silk  fabrics." 
— Dated  j6th  July,  1876.^ — Belgian  patent. 

3655.  Thomas  Robinson,  of  Castlelon  Lodge,  Leeds,  in  the  county 
of  York,  Gentleman,  for  an  invention  of  "  Improvements  in 
machines  for  raising  woollen  cloth,  commonly  called  'gigs.'" — 
Dated  7th  August,  1873. — This  patent  has  become. void. 

3127.  Joseph  Townsend,  of  Glasgow,  in  the  county  of  Lanark, 
North  Britain,  Manufacturing  Chemist,  for  the  invention  of 
"  Improvements  in  damping  and  preserving  vegetable  sub- 
stances and  vegetable  and  other  textile  materials  and  fabrics," 
bearing  date  the  21st  day  of  November,  1862. — .Application  for 
a  grant  of  prolongation  of  this  patent  is  about  to  be  made. 
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Notes  upon  Aniline  Black* 

BV  M.   G.   WITZ. 


soon  as  I  became  acquainted  with  the  curious  properties 
of  vanadium  as  described  by  M.  A.  Guyard,  I  sought  to 
obtain  some  of  its  compounds,  which  were  however  only  to  be 
found  in  a  few  scientific  collections.  Having  verified  the 
accounts  of  the  action  of  this  metal  upon  mixtures  of 
chlorates  and  salts  of  aniline,  I  proceeded  to  apply  the 
phenomena  to  dyeing  cotton  skeins  black.  This  perfectly 
succeeded  upon  the  small  scale,  shewing  that  the  oxidation 
was  considerably  forwarded  by  the  concentration  of  the 
liquors  by  drying,  and  correspondingly  retarded  when  the 
solutions  were  diluted. 

Having  also  observed  that  the  action  did  not  commence 
suddenly,  but  in  a  manner  almost  insensible  at  first,  becoming 
gradually  more  rapid,  and  arriving  at  completion  in  a  period 
of  time  varying  with  the  quantity  of  metal  present,  this 
quantity  being  always  very  small,  I  took  advantage  of  these 
favourable  characters  to  apply  the  same  method  of  formation 
of  the  black  in  colours  thickened  for  printing. 

In  a  series  of  successive  trials  in  which  the  proportion  of 
vanadium  salt  was  added  in  decreasing  geometrical  progres- 
sion, I  determined  the  exceedingly  small  quantity  of  metal 
which  sufficed  to  bring  about  the  oxidation  of  the  aniline.  I 
•  Condensed  from  ihe  paper  read  by  the  Author  tu  the  Indusirial  Society  o 
Rouen,  Augiul  4th,  1876,     Bulletio  oC  the  Society,  iv.,  p,  34a 
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operated  carefully  by  printing  with  the  finger,  and  without 
contact  of  copper  or  any  other  metal,  and  with  salts  as  pure 


When  pure  salts  (of  aniline  ?)  were  replaced  by  ordinary 
commercial  preparations  of  the  best  quality,  the  oxidation 
was  even  more  easily  effected,  which  leads  to  the  supposition 
that  a  part  of  the  good  results  obtained  in  practice  may  be 
attributed  to  certain  impurities  of  an  unknown  nature  present 
in  them;  the  presence  of  iron  in  the  hydrochloric  acid  used 
on  the  large  scale  and  thus  indirectly  introduced  in  the  other 
products  may  also  have  contributed  to  the  result  observed, 

I  finally  arrived  at  a  point  where  the  proportion  of 
vanadium  employed  in  colours  for  printing  became  so  exceed- 
ingly low  that  it  should  be  reckoned  by  so  many  parts  to  one 
hmidred  thousand  parts  of  aniline  salt;  and  further,  I  was  con- 
vinced that  in  printing  it  was  impossible  to  exceed  in  any 
considerable  degree  these  feeble  doses  without  danger  of 
destroying  the  thickened  colour. 

Statements  so  astonishing  should  be  proved  so  as  to  admit 
of  no  question,  and  upon  this  occasion  I  may  be  permitted  to 
enter  into  some  necessary  details,  for  aniline  black  is  a  colour 
not  only  of  great  value,  but  of  great  delicacy ;  there  is  scarcely 
any  other  colour  which  demands  so  much  care  or  which  calls 
so  lai^ely  upon  the  skill  of  the  chemist. 

After  my  experiments  upon  the  small  scale  I  found  no 
difficulty  in  working  upon  the  large  scale  so  as  to  dispense 
with  the  use  of  the  sulphide  of  copper  paste.  On  the  i8th  of 
February,  1876,  I  printed  a  considerable  number  of  pieces 
which  were  sufficiently  oxidized  by  twenty-four  hours'  ageing 
in  the  rooms  regularly  used  for  ageing  aniline  blacks.  These 
were  the  first  pieces  printed  in  France  or  elsewhere,  except 
in  England,  and  specimens  of  them  were  exhibited  at  the 
time.  At  the  present  day  I  am  probably  the  only  one  who 
prints  exclusively  with  vanadium,  without  using  copper  Or 
any  other  metal. 

The  characters  of  the  black,  its  beauty  and  stability  being 
known,  there  only  remained  to  study  the  slight  variations 
necessary  to  follow  with  different  goods.     For  that  purpose  I 
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printed  several  hundred  pieces,  changing  within  narrow  limits 
the  proportion  of  vanadium.  The  rapidity  of  oxidation  was 
always  found  to  be  in  relation  to  the  quantity  of  vanadium 

t  employed,  a  property  which  is  of  great  value  in  practice. 
One  part  of  vanadium  to    135,000,   or   270,000   parts   of 
muriate  of  aniline  gives  a  colour  for  printing  which  is  oxidized 
In  a  few  days  at  a  temperature  of  jy''  F. 
With  r  part  to  337,000  parts  of  aniline  salt  the  action  is 
I       still  sensible,  the  same  colour  without  vanadium  giving  a  very 
imperfect  result,  even  after  six  days'  exposure  in  the  ageing 
room.* 

Practically,  the  proportion  of  i  to  67,000  of  the  weight  of 

t  muriate  of  aniline  may  be  adopted  for  colours  containing 
124  oz.  of  muriate  of  aniline  per  gallon  of  colour.  I  consider 
it  well  not  to  go  far  from  this  proportion. 
The  proportion  which  I  have  regularly  used,  both  for  block 
And  roller,  differs  but  little  from  the  above,  it  corresponds 
with  00013  grtns.  of  vanadium  for  a  litre  of  colour  weighing 
1,100  grms.  or  about  i  part  to  850,000  parts  by  weight  of  the 
thickened  colour.f 

For  a  colour  containing  12J  oz.  of  muriate  of  aniline  per 
gallon,  the  amount  of  metal  is  i  to  61,700  of  the  amount  of 

"In  eiperimenling  «nlh  pure  malerials,  boiling  and  cooling  the  colour  in  a 
porcelain  vebsel  and  prinling  with  the  lii^r  upon  white  calico  well  purified,  that 
\i  avoiding  all  contact  vith  metals,  there  can  be  observed  a  commencement  of 
production  of  aniline  black  which  is  not  owing  to  the  presence  of  copper.  By  an 
iiiver«  cipefiment  it  is  easy  to  shew  that  any  accidental  traces  of  the  metal  pre- 
tenl  have  nothing  to  do  with  the  fonrmtioa  of  tlie  black ;  a  quantity  of  coppa-  in 
the  slate  of  sulphate  was  added  lepresenlinginignor  the  weight  of  the  aniline  salt, 
DO  inoease  of  oxidation  could  be  observed,  tlie  thickened  colour  underwent  no 
change  in  two  days.  The  same  proportion  of  vanadium,  on  the  confraiy,  gave  a 
Tcry  dark  black,  and  even  decomposed  the  colour  In  less  than  a  single  day.  This 
paMial  (bnnation  of  black  torn  pure  malerials  may  possibly  be  owing  to  the 
presence  of  some  unknown  active  bodies,  or  may  perhaps  be  sttiibuted  to  the 
influence  of  atmospheric  olone. 

+lt  is  difficult  to  give  exact  equivalents  in  English  weights  and  measures  for 
these  quantities.  One  gallon  of  aniline  black  colour,  with  starch  thickening,  may 
weigh  say  1 1  lb.  or  770,000  grains,  for  this  quantity  the  proper  weiglil  of  vana- 
dium, acconling  to  ihe  above  proporlion,  would  be  nine-lenlhs  of  a  grain;  or, 
I  ot.  of  vanadium  would  sufUcc  for  4,829  gallons  of  colour.  A  practical  method 
of  sdding  the  vanadium  is  given  further  on.  These  weights  of  vanadium  are  to  bQ 
nndentood  of  the  metal  and  not  of  the  salts. — Ed. 
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muriate;  taking  the  muriate  of  aniline  as  containing  j^  of  its 
weight  of  aniline,  the  proportion  of  metal  to  pure  alkaloid  is 
as  I  to  42,500, 

The  quantities  of  vanadium  at  first  used  were  still  less  than 
those  just  given,  which  were  adopted  to  prevent  the  occur- 
rence of  a  too  tardy  oxidation,  or  an  incomplete  oxidation  in 
the  case  of  certain  designs  or  delicate  combinations. 

In  two  or  three  days'  ageing  at  about  "jy"  F.  dry,  and  68°  F. 
wet  bulb  thermometer,  the  colour  is  perfectly  raised,  and  then 
finished  off  in  the  usual  way. 

The  use  of  sulphide  of  copper  paste  has  been  completely 
given  up,  as  we  have  found  a  real  advantage  from  vanadium 
by  obtaining  quicker  and  more  perfect  results;  the  coppering 
of  the  steel  doctors  never  happens,  and  the  engraving  is  not 
acted  upon,  and  what  is  more  remarkable,  by  using  certain 
precautions,  the  thickened  colour  can  be  kept  good  for  an 
indefinite  period,  that  is  to  say  can  be  preserved  without  any 
noticeable  change  for  several  weeks,  a  thing  which  was  pre- 
viously impossible. 

With  all  these  advantages  the  use  of  vanadium  is  eleven 
times  cheaper  than  the  sulphide  of  copper  paste,  as  appears 
from  the  following  calculation: — 

One  kilo,  of  anihnc  in  the  old  black  colour  required  550 
grammes  of  sulphide  of  copper  in  paste,  costing  about  55 
centimes,  and  containing  icxj  grammes  of  metallic  copper; 
while  for  the  same  quantity  of  aniline,  0'05S  grammes  of  vana- 
date of  ammonia,  which  can  be  obtained  for  less  than  i  franc 
per  gramme,  costing  say  5  centimes,  replaces  the  above 
quantity  of  copper  perfectly  well  in  practice.* 

The  vanadate  employed  is  equivalent  to  0'024  of  metal, 
which  in  this  example  shews  it  to  have  an  action  4,200  times 
more  powerful  than  copper. 

Apparently  any  of  the  soluble  vanadium  compounds  can  be 
employed  since  the  contact  with  chloric  acid  brings  them  all 
to  their  maximum  of  oxidation,  but  preference  should  be 

•The  price  of  vanadium  salts  in  June,  1876,  was  livenly-one  shillings  pet 
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Even  to  those  compounds  which   are   soluble  and   charac- 
I'  tensed  by  a  distinct  form  and  colour. 

The  bivanadate  of  ammonia  which  is  in  brilliant  orange- 

I  coloured  crystals,  unchangeable  in  air,  seems  the  best  salt  to 

The   anhydrous  perchloridc  of  vanadium  is  a  liquid 

[  difiicuit  to  manage,  it  fumes  strongly  and  has  a  great  attrac- 

L  tion  for  water.     Vanadic  acid  and  the  vanadates  of  ammonia 

\-OT  soda  arc  to  be  found  in  commerce,  but  these  salts  being 

devoid  of  crystalline  form  it  is  important  to  be  certain  of 

their  actual  worth.      The  comparative  amount  of  vanadium 

in  its  principal  compounds  according  to  the  latest  researches 

_    is  as  follows : — 

^H     The  chloride  of  vanadium  is  a  dark  red  liquid,  fuming 

^Mtrongly   in   the   air,  and   producing   a  violent  action  upon 

^Bvatcr,  it  cannot  contain  more  than  29  per  cent  of  vanadium, 

^^n*  3"45  parts  contain  1  part  of  metal ;  it  was  this  compound 

^Birhich  we  used  in  our  first  experiments.      The  vanadate  or 

"  m  eta- van  ad  ate  of  ammonia  is  a  heavy,  dull  yellow  powder, 

and  contains  43'6  per  cent,  of  metal,  or  23  parts  equal  i  part 

metal 

Lastly,  the  bivanadate  of  ammonia  which  has  no  water  of 
crystallization,  contains  49  per  cent  of  vanadium,  or  2-04 
parts  contain  i  part  metal.  This  salt,  the  amount  of  vanadium 
in  which  can  be  readily  ascertained,  is  perhaps  to  be  preferred 
to  the  other  vanadates,  on  account  of  its  external  appearances. 
There  is  a  trivanadate  of  ammonia  obtained  in  large  hydrated 
crystals  of  a  splendid  red  colour  by  acting  upon  the  bivana- 
date with  acetic  acid;  it  is  much  more  soluble  than  the 
bivanadate,  but  less  permanent,  losing  ammonia  and  water  at 
slightly  elevated  temperatures. 

The  alkaline  vanadates  are  in  general  difficult  to  dissolve 
in  water,  it  is  recommended  to  treat  them  with  warm  hydro- 
chloric acid,  diluted  with  an  equal  volume  of  water,  and  to 
add  slowly  and  with  agitation  either  alcohol,  wood  spirit,  or 
glycerine;  these  substances  reduce  in  a  short  time  the  put- 
vcrent  and  insoluble  vanadic  acid  into  vanadous  chloride 
which  is  very  soluble.  The  following  proportions  may  be 
^  employed: — 
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3  parts  of  vanadate  of  ammonia. 
12  to  15  parts  hydrochloric  add  at  33°  diluted 
with  its  own  volume  of  water. 

1  part  white  glycerine  at  46°  Tw. 

2  parts  water. 
After  solution,  water  is  added  in  such  quantity  that  the 

resulting  liquid  shall  contain  r  per  cent  of  pure  vanadium, 

,  100  oz.  of  solution  contain  i  oz.  of  vanadium,  the 
liquid  is  clear  and  of  a  beautiful  bright  blue  colour  with  a. 
greenish  hue.  For  use,  this  solution  is  preserved  in  small 
bottles  containing  100  cubic  centimetres  (about  3j^  ounces) ; 
this  avoids  the  loss  from  evaporation  which  would  be  caused 
by  the  frequent  measuring  of  small  quantities,  which  are  for 
each  occasion  withdrawn  by  means  of  a  graduated  pipette. 

The  quantities  of  vanadium  to  be  added  to  aniline  colours 
vary  in  general  in  an  inverse  proportion  to  their  strength,  that 
is,  in  proportion  to  the  aniline  they  contain ;  and  further, 
according  to  the  temperature  or  the  time  which  can  be  given 
in  ageing. 

The  facility  of  proportioning  the  quantity  of  vanadium  so 
as  to  obtain  at  will  a  colour  which  ages  up  quickly  or  slowly, 
is  one  of  the  remarkable  advantages  of  this  class  of 
colours. 

If,  for  example,  it  is  known  that  3  measures  of  the  solution 
of  vanadium  being  added  to  20,000  measures  of  black  causes 
the  colour  to  be  developed  in  twenty-four  hours  in  ageing 
rooms  at  a  temperature  of  ^y°  ¥.,  then  2j^  measures  of  solu- 
tion will  give  a  colour  requiring  two  days'  ageing,  and 
2  measures  a  colour  requiring  three  days,  and  so  on  for  longer 
or  shorter  periods. 

If  the  ageing  rooms  are  kept  at  a  higher  temperature  the 
proportion  of  vanadium  may  be  reduced  in  accordance. 

The  strongest  colours,  as  previously  stated,  require  the 
smallest  amount  of  vanadium.  Thus  in  using  yh  'b-  of  aniline 
salt  per  gallon  instead  of  la  lb.,  tlie  proportion  of  vanadium 
indicated  above  would  be  too  great,  and  should  be  diminished 
by  about  one  fourth.  The  ratio  then  becomes  as  i  of  van- 
adium to  93,000  of  aniline  salt,  or  1  to  64,000  of  aniline  oil, 
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and  the  cost  is  i6>^  times  less  than  that  of  the  sulphide  of 
copper  paste. 

It  is  probable  that  the  development  of  very  rich  blacks,  say 
at  I  lb.  of  aniline  per  gallon,  part  of  which  is  in  the  state  of 
chlorate  of  aniline,  docs  often  take  place  without  addition  of 
any  metallic  salt,  but  the  ordinary  colours  made  with  muriate 
of  aniline  cannot  be  developed  without  the  presence  of  a 
trace  of  either  vanadium  or  copper. 

The  very  small  quantity  of  the  vanadium  solution  required 
is  always  made  to  the  cooled  colour,  and  just  before  the  final 
straining  ;  no  irregularity  of  distribution  of  the  vanadium  has 
ever  been  observed  when  operating  in  this  manner. 

There  is  no  more  elegant  process  in  our  manufacturing 
operations  than  this,  and  the  constant  repetition  of  it  does 
not  prevent  a  feeling  of  astonishment  that  as  a  final  operation 
in  making  up  a  tubful  of  colour,  a  few  drops,  carefully 
measured,  of  a  metallic  solution  must  be  added  ;  or  further, 
.that  if  the  weather  be  warm,  some  even  of  these  few  drops 
nust  be  kept  back,  and  yet  this  is  exactly  what  is  done. 
^  The  nature  of  the  thickening  is  well  known  to  exercise  a 
remarkable  influence  upon  the  production  of  aniline  black  ; 
the  darker  varieties  of  roasted  starch  (dark  British  gum),  and 
particularly  dextrine  and  gum,  give  blacks  much  slower  to 
■oxidize  than  tliickenings  of  starcli  or  the  lighter  kinds  of 
;sted  starch  (light  British  gum) ;  these  former  thickenings 
mot  be  employed  along  with  sulphide  of  copper  because 
too  feeble  in  its  action.  If  for  certain  fine  patterns  it  is 
desirable  to  have  aniline  black  thickened  with  gum  or  sub- 
stitute, the  black  can  be  raised  only  by  using  about  twenty 
times  as  much  vanadium  as  with  starch  thickening,  and 
giving  three  days'  ageing. 

After  the  preceding  observations  it  would  be  superfluous 
to  give  any  formal  receipts,  I  have  chiefly  endeavoured  to 
detail  the  best  methods  of  replacing  tlie  sulphide  of  copper 
in  general  cases ;  it  will  not  be  difficult  to  obtain  good  results 
in  any  particular  case. 

It  is  well  to  observe  that  whatever  kind  of  aniline  salt  be 
employed,  whether  nitrate,  muriate,  or  mixtures  of  both,  the 
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black  which  is  obtained  by  printing  is  absolutely  the  same  ] 
biack  and  of  the  same  intensity.  We  had,  in  conjunction  ' 
with  our  honoured  colleague,  M.  J.  Reber,  previously  assured  j 
ourselves  of  this  fact  by  experimenting  upon  pure  solutions  i 
in  a  state  of  perfect  neutrality.  From  its  cheapness,  the  i 
muriate  or  hydrochlorate  of  anlinc  is  always  to  be  preferred. 
The  cost  is  considerably  increased  if  instead  of  this  salt  aniline  | 
saturated  by  two  equivalents  of  tartaric  acid  be  employed,  - 
even  when  the  bitartrate  of  potash  which  separates  is  col-  | 
lected ;  a  portion  of  bitartrate  of  potash  remains  in  solution  in  I 
the  colour  where  it  plays  the  part  of  a  real  preservative  salt,  I 
for  it  helps  to  prevent  the  hydrochloric  acid  set  free  in  the  ^ 
ageing  from  attacking  the  delicate  iibrcs  of  the  cotton,  and  j 
from  dissolving  any  mordants  which  may  be  printed  in  con- 
junction with  the  aniline  black. 

There  remain  some  modifications  to  be  spoken  of  which  | 
may  be  considered  as  improvements  of  the  ordinary  aniline  j 
black  colour. 

The  sulphide  of  copper  paste  being  of  a  dark  colour,  and   ■ 
used  in  rather  a  large  proportion  in  the  thickened  colour,   ^ 
sightens  it  sufficiently  for  the  purposes  of  the  printer ;   this    > 
is  not  the  case  in  using  vanadium,  along  with  which  some    ' 
sightcning  must  generally  be  used.     I  recommend  for  this 
purpose    the    methylaniline    violet,   or  violet  de   Paris   (for 
example  the  quality  No.  145),  of  which  2  or  3  parts  added  to 
10,000  of  colour  make  it  dark  enough  to  be  seen  in  printing- 

Thc  great  advantage  of  this  sightening  (the  violet  de  Paris),  , 
is  that  it  serves  as  a  reagent  to  indicate  the  state  of  acidity  of 
the  aniline  salt  used,  and  so  to  permit  the  necessary  correction 
for  the  neutralization  of  the  excess  of  acid  which  always 
exists  in  the  commercial  aniline  salts.  For  purpose  of  the 
neutralization,  rectified  aniline  oil  can  be  added  by  small 
quantities  at  a  time  to  the  sightencd  colour  until  the  bluish 
shade  of  the  violet  is  turned  to  a  fine  reddish-violet  hue ; 
when  this  point  is  hit,  the  colour  is  certain  to  be  in  a  state 
which  will  keep  well  and  will  not  act  upon  the  steel  doctors 
when  printing. 

If  too  much  aniline  oil  be  added,  the  only  harm  done  is  to 
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Iceep  back  the  oxidation  and  development  of  the  colour  after 
printing,  which  will  only  take  place  after  the  excess  of  aniline 
has  volatalized  away  from  the  cloth.  This  sightening  also 
shews  clearly  if  the  cloth  has  been  too  much  heated  in  drying 
after  printing,  for  the  greenish-blue  colour  which  is  produced 
in  this  case  is  quite  distinct  from  the  colour  which  results 
from  a  moderate  and  proper  amount  of  drying. 

The  change  of  shade  in  the  violet  sightening  in  the  thick- 
ened colour  serves  also  to  point  out  changes  in  the  degree  of 
acidity  or  other  decompositions  which  may  be  gradually 
taking  place  either  by  heat  or  other  causes  in  the  colour. 

I  calculate  that  ^  to  I  part  of  free  aniline  oil  in  1000  parts 
of  colour  is  very  suitable  for  roller  printing  when  the  temper- 
ature is  not  too  high,  and  as  the  ordinary  crystallized  muriate 
of  aniline  of  commerce  generally  contains  from  I  to  3  per 
cent,  of  acid  in  excess,  it  is  not  difficult  to  estimate  beforehand 
about  what  proportion  of  aniline  oil  should  be  added  to  the 
colour. 

But  commercial  aniline  oil  is  not  of  uniform  quality,  it  is 
often  impure  and  requires  a  long  chemical  examination  to 
ascertain  its  real  nature;  and  as,  further,  the  use  of  the  crystal- 
lized salts  of  aniline  for  black  is  causing  the  oil  to  take  a 
secondary  place  in  manufactures,  it  is  advisable  to  endeavour 
to  work  without  it. 

Ordinary  strong  ammonia,  bulk  for  bulk,  can  be  advan- 
tageously used  instead  of  anihne  oil  to  neutrah'ze  the  acidity 
of  the  colour.  When  it  is  added  to  the  colour  it  sets  some 
aniline  free,  which  answers  the  purpose  perfectly  »well,  while 
there  is  at  the  same  time  formation  of  a  quantity  of  sal- 
ammoniac,  which  salt  being  in  considerable  quantity  in  the 
colour  already  can  have  no  marked  influence  upon  it. 

Salammoniac,  which  has  been  considered  from  the  com- 
mencement as  an  indi.spen  sable  ingredient  in  the  aniline 
blacks  with  copper  salts,  can  be  omitted  without  any  incon- 
venience in  the  vanadium  black,  at  least  when  the  ageing  is 
of  a  suitable  degree  of  humidity,  for  the  salammoniac  does 
not  appear  to  play  any  other  part  than  an  hygroscopic  agent 
in  the  colour.    The  complete  suppression  of  salammoniac  in 
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aniline  black  may  be  of  some  importance  in  nitrate  of  aniline 
colours  which  are  printed  in  combination  with  lead  salts,  since 
any  inconvenience  in  the  printing  which  might  arise  from  the 
formation  and  precipitation  of  chioridc  of  lead  would  be 
avoided. 

It  may  be  asserted  with  confidence  that  the  vanadium  black 
answers  well  for  all  styles  of  printing.  It  is  perfectly  good 
for  steam  styles  after  the  black  has  been  developed  by  ageing, 
and  also  for  styles  with  white  and  orange  resist,  which  can  be 
worked  without  difficulty. 

The  sulphide  of  copper  can  therefore  be  completely  dis- 
pensed with,  and  with  it  wili  disappear  all  those  drawbacks 
arising  from  its  easy  transformation  into  a  soluble  salt  of 
copper,  causing  the  steel  doctors  to  be  corroded,  hastening 
the  decomposition  of  the  colour  as  well  as  all  the  trouble  of 
its  preparation  and  keeping. 

We  cannot,  however,  speak  of  the  displacement  of  sulphide 
of  copper  in  the  preparation  of  aniline  black  without  paying 
a  well-earned  tribute  to  this  ingenious  chemical  idea  which 
has  rendered  such  important  services  to  industry.  At  the 
time  when  M.  Charles  Lauth  advised  in  1S64  the  employment 
of  this  material,  the  difficulties  of  printing  aniline  black 
appeared  well  nigh  insurmountable,  and  until  the  introduction 
of  vanadium,  the  dictum  of  M.  Camille  Koechlin  that  "with- 
out sulphide  of  copper  aniline  black  would  have  been  an 
impracticable  colour"  remained  perfectly  true. 

The  number  of  pieces  which,  thanks  to  the  introduction  of 
the  sulphide,  have  been  printed  in  various  countries  may  be 
counted  by  millions.  It  is  owing  to  tliis  happy  idea  that  so 
many  different  styles  of  prints  of  a  fast  and  solid  character 
have  been  produced,  and  so  much  general  progress  in  many 
ways  has  been  accomplished  within  the  past  dozen  years.  The 
discovery  of  aniline  black  may  be  looked  upon  as  probably 
the  most  fertile  and  valuable  which  has  been  made  for  many 
years,  and  as  the  one  which  has  most  contributed  to  the 
prosperity  of  calico  printing,  and  this  in  tlie  midst  of  many 
wonderful  inventions  which  have  come  to  light  in  the  same 
space  of  time. 
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But  even  at  this  day  a  reference  to  the  original  authorities 
shew  that  tJic  improvements  are  nothing  but  simple  variations 
of  the  first  process  as  discovered  by  Liglitfoot  and  perfected 
by  Lauth,  {See  Schiitzenberger,  i.,  p.  516;  and  Diet,  de 
Chemie  de  Wurtz,  i.,  p.  326.) 


Some  observations  ought  to  be  made  relative  to  the  pro- 
^rtion  of  chlorate  which  should  be  used  to  the  aniline  in  the  i 
thickened  colours,  for  it  appears  to  me  to  be  a  very  important  I 
point  in  practice. 

The  early  receipts  for  aniline  black  for  printing  contained 
too  little  chlorate  of  potash.  The  anihne  was  in  excess  and 
there  was  loss  of  it;  at  the  same  time  it  is  probable  that  the 
black  was  never  sufficiently  oxidized,  and  was  sensitive  to 
the  influence  of  the  weakest  acids. 

By  using  a  quantity  of  chlorate  of  potash  amounting  to  one 
lialf  the  weight  of  the  muriate  of  aniline,  a  proportion  recom- 
lended  by  M.  A.  MuUer,  of  Zurich,  from  laboratory  experi- 
lents,  it  was  found  in  practice  that  the  chlorate  was  in 
excess,  for  while  this  latter  is  an  anhydrous  salt  and  constant 
in  its  composition,  the  aniline  salt  on  the  other  hand  contained 
an  .uncertain  quantity  of  water  besides  impurities  which 
affected  its  equivalent  weight.  Now  the  presence  of  an 
excess  of  chlorate  is  very  objectionable;  thus  after  the  com- 
plete development  of  the  black  in  the  vanadium  process,  the 
metal  continues  to  decompose  the  chloric  acid,  and  when  the 
oxidation  is  not  arrested  at  the  proper  time  it  may  act  first  in 
destroying  and  burning  the  aniline  black  with  which  it  is  in 
immediate  contact,  and  secondly  by  emitting  oxidizing 
vapours  which  give  rise  to  light  black  stains  when  they  meet 
with  any  aniline  in  the  air  surrounding  pieces  just  printed; 
sometimes  slight  markings  off  are  observed  upon  the  white 
folds  close  to  the  colour,  which  have  to  be  taken  out  by  steam 
clearing. 

M.  C.  Lauth  took  the  proportion  of  chlorate  of  potash  as 
437  for  100  of  muriate  of  aniline.  I  have  found  by  practical 
^pcriments  that  417  of  chlorate  of  potash  for  100  of  muriate  ■ 
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of  aniline  is  a  good  proportion.      It  is  easy  to  calculate  the 
corresponding  quantity  of  any  other  chlorate. 

In  this  paper  we  have  barely  glanced  at  other  aniline  blacks 
than  those  of  the  medium  strength,  which  are  the  most  com- 
monly employed.  The  strong  blacks  which  arc  employed  for 
certain  shallow  engravings  and  for  special  combinations  pre- 
sent still  more  remarkable  features  with  respect  to  the  small 
quantity  of  vanadium  required  for  their  development,  since  it 
is  necessary  to  reduce  the  quantities  given  for  tlie  ordinary 
blacks. 

It  is,  however,  desirable  to  recall  attention  to  the  fact  that  the 
proportions  of  vanadium  adopted,  and  which  form  the  basis  of 
the  calculations  in  this  Note,  have  nothing  of  an  absolute  nature 
in  them,  and  that  they  may  be  varied  considerably  according  to 
the  conditions  of  procedure  or  the  object  aimed  at.  We  only 
say  that  the  proportions  above  given  are  those  which  were 
most  suitable  in  the  particular  circumstances  under  which  the 
trials  were  made,  and  we  may  add  that  in  working  on  the 
lar^e  scale  the  results  have  fully  justified  the  expectations 
which  were  entertained. 

The  quantities  mentioned  are  for  a  moderately  strong 
colour,  as  well  as  for  a  lower  heat  and  longer  ageing  that  is 
employed  in  some  other  places.  It  will  be  found  by  trial 
that  there  is  generally  an  advantage  in  using  the  smaller 
quantities.  The  development  of  the  black  is  completed  in 
about  two  days  at  a  temperature  maintained  constantly  at 
from  Tj"  to  86°  F.,  with  9°  or  10"  difference  between  the  wet 
and  dry  bulb  thermometer.  In  this  way  there  is  no  observa- 
ble tendering  of  the  tissue,  the  black  is  intense  and  compara- 
tively little  acted  upon  by  the  ordinary  agents  which  tend  to 
turn  it  green,  the  finest  lines  in  the  printing  come  out  clear 
and  neat,  shewing  all  the  details  of  the  engraving,  and  lastly 
while  the  colour  keeps  well  its  price  is  not  high.  These  are 
the  considerations  which  have  induced  us  to  keep  to  the 
quantities  we  have  given. 

The  black  from  aniline  had  been  already  introduced  into  so 
many  different  kinds  of  work  that  it  is  probable  the  vanadium 
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colours  will  not  extend  the  bounds  of  its  application ;  without 
offering  any  really  different  effects,  its  use  presents  new  re- 
sources in  economy  and  facility  of  application.  For  similar 
reasons  products  which  have  hitherto  been  known  only  to 
scientific  men  and  of  the  greatest  rarity  enter  into  practical  con- 
sumption notwithstanding  their  seeming  costliness.  Instead  of 
storing  up  bulky  quantities  of  sulphate  of  copper,  of  sulphur 
and  of  soda,  for  the  purpose  of  making  the  black  by  an  inter- 
mediate preparation  which  is  preserved  with  difficulty  in  the 
state  of  a  wet  paste,  the  printer  may  in  future  have  a  few  j 
small  phials  containing  a  stock  of  vanadium  sufficient  to  \ 
make  aniline  black  for  a  whole  season. 

As  a  matter  of  curious  calculation  of  the  almost  infinite 
divisibility  of  matter,  vanadium  black  offers  a  good  illustration ; 
one  gramme  of  it  gives  colour  enough  to  print  about  1 3,000 
square  metres  of  calico,  and  when  the  small  portion  of  this  1 
calico  which  may  be  measured  under  a  microscope  of  I 
moderate  power  is  taken  into  consideration  and  looked  upon 
as  containing  a  portion  of  vanadium,  it  is  seen  that  the 
gramme  weight  of  vanadium  is  divided  into  a  number  of 
parcels  which  may  be  represented  in  figures  by  unity  followed 
by  sixteen  cyphers. 


2.    Mr.  W.  H.  Perkm  upon  Artificial  Colouring  Matters. 


The  following  extracts  from  the  address  of  Mr.  W.  H.  Perkin, 
F.R.S.,  the  President  of  the  Chemical  Section  of  the  British 
Association,  delivered  at  Glasgow  in  September,  are  of  interest 
from  several  points  of  view,  historical,  practical,  and  theoretical. 
It  will  be  seen  that  Mr.  Perkin  desires  to  impress  upon 
chemical  manufacturers  and  others  the  importance,  if  not  the 
necessity,  of  cultivating  and  encouraging  a  spirit  of  original 
research  with  regard  to  tlic  subjects  in  which  they  are  mainly 
interested.     At  the  outset  he  refers  to  the  complaints  of  the 
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comparatively  small  number  of  original  investigations  which 
are  communicated  to  the  scientific  literature  of  this  country, 
but  he  shews  that  there  has  been  a  greater  activity  shewn  of 
late  years,  and  that  the  number  of  original  papers  read  to  the 
Chemical  Society  of  London  was  three  times  more  numerous 
in  1875  than  in  1872.  After  referring  to  the  handsome 
bequest  of  ;£6,ooo  which  Mr.  T.  J.  Philipps  JodrcU  has  placed 
at  the  disposal  of  the  Royal  Society  for  the  encouragement  of 
research  in  physical  science,  he  says:— 

"The  employment  of  well  trained  chemists  in  chemical  works  is 
now  becoming  much  more  general  than  heretofore,  especially  on  the 
continent,  where  in  some  cases  a  considerable  staff  is  employed  and 
provided  with  suitable  appliances,  for  the  purpose  not  only  of  attend- 
ing to  and  perfecting  the  ordinary  operations  which  are  in  use,  but  in 
making  investigations  in  relation  to  the  class  of  manufacture  they  are 
engaged  in.  A  conviction  of  the  necessity  of  this  is  gaining  strength 
in  this  country,  though  not  so  quickly  as  might  be  desired;  never- 
theless these  things  are  encouraging," 

Before  proceeding  with  the  subject  it  must  be  remarked 
that  the  learned  president  recounts  the  triumphs  of  organic 
chemistry  in  connection  with  the  coal-tar  colours  really  as  a 
plea  for  an  encouragement  of  research,  this  will  explain  the 
tone  and  tendency  of  his  language. 

"It  was  in  1856,  now  twenty  years  since,  that  this  industry  was 
commenced  by  the  discovery  of  the  'mauve'  or  'aniline  purple."  It 
may  be  of  interest  to  state  thai  it  was  in  Scotland,  in  the  autumn  of 
the  same  year  tha  tthe  first  experiments  upon  the  application  of  this 
dye  to  the  arts  of  dyeing  and  calico  piinting  were  made,  at  Perth  aod 
Maryhill. 

I  need  scarcely  remind  you  of  the  wonderful  development  of  this 
industry  since  then,  seeing  we  now  have  from  the  same  source 
colouring  matters  capable  of  producing  not  only  all  the  colours  of  the 
rainbow,  but  their  combinations.  I  wish,  however,  to  briefiy  rder  to 
the  dale  and  origin  of  the  products  wliich  have  served  to  build  up 
this  great  industry. 

It  was  in  1825  that  Faraday  published,  in  the  Phihsopkieal 
Trataaaiom,  his  research  on  the  oily  products  separated  in  coio- 
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pressing  oi!-gas,  and  described  a  substance  he  obtained  from  it— a 
volatile  colourless  oil,  which  he  called  Bicarburettcd  Hydrogen. 
Mitscherlich  some  years  afteni'ards  obtained  the  same  substance 
from  benzoic  acid  and  gave  it  the  name  it  bears,  viz.,  'Benzol.' 
This  same  chemist  Turther  obtained  from  benzol,  nitro-benzol,  by 
acting  upon  it  with  nitric  acid.  Ztnin  afterwards  studied  the  action 
of  reducing  agents  upon  nitro-benzol,  and  obtained  'aniline,'  which  i 
he  at  that  time  called  Benzidam. 

Again,  Pelletier  and  Walter  discovered  the  hydrocarbon  toluol  i 
1837.  Deville  produced  its  nitro-com pound  in  1841 ;  and  Hofmann 
and  Muspralt  obtained  from  this  'toluidine,'  by  the  process  used  by 
2min  to  reduce  nitro-benzol. 

I  might  mention  other  names  in  connection  with  these  substances, 
as  Runge  and  Unverdorben ;  but  I  would  now  ask.  Did  any 
of  these  chemists  make  these  investigations  with  the  hope  of  gain  ? 
was  it  not  rather  from  the  love  of  research,  and  that  alone  ?  and  now 
these  products,  which  were  then  practically  useless,  are  the  basis 
of  the  aniline  colours.  But  to  go  further :  Doebereiner  a  long  while 
^o  obtained  from  alcohol  a  substance  which  he  called  'light  oxygen 
ether,'  now  known  as  aldehyd.  Gay-Lussac  produced  iodide  of  ethyl 
in  1 81 5.  Dumas  and  Peligot  discovered  the  corresponding  substance 
iodide  of  methyl  in  1835  ;  but,  as  in  the  cases  I  have  previously 
refened  to,  these  bodies  had  no  practical  value,  and  were  never 
prepared  but  in  the  laboratory.  Hofmann,  in  his  researches  on  the 
molecular  constitution  of  the  volatile  organic  bases,  discovered  in 
1850  the  replacement  compounds  of  aniline  containing  alcohol 
radicals. 

All  these  compounds  have  now  been  manufactured  on  the  laige 
scale,  and  used  in  the  further  development  of  the  industry  of  these 
artificial  colouring  matters. 

Other  substances  might  be  mentioned ;  but  I  think  these  are 
sufficient  to  show  how  the  products  of  research  which,  when  first 
discovered  and  for  a  long  period  afterwards,  were  only  of  scientific 
interest,  at  last  became  of  great  practical  value ;  and  it  is  evident 
that,  had  not  the  investigations  and  discoveries  I  have  referred  to 
been  made  as  they  were  solely  from  a  love  of  science,  no  aniline 
colours  would  now  be  known. 
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The  colouring-matlers  I  have  hitherto  spoken  of  are  nitrogenous, 
and  derived  from  benzol  and  its  homologues.  There  are  a  few 
others,  however,  of  the  same  origin  which  contain  no  nitrogen ;  but 
they  are  of  secondary  importance. 

I  now  pass  on  to  another  class  of  colouring-matter,  which  is 
obtained  from  anthracen,  a  coal-tar  product  differing  from  benzol 
and  toluol  in  physical  characters,  inasmuch  as  it  is  a  magnificent 
crystalline  solid. 

The  first  colouring-matter  derived  from  anthracen  which  I  wish  to 
draw  your  attention  to,  is  alizarin,  the  principal  dyeing  agent  found 
in  madder-root.  This  substance  was  fur  a  long  time  supposed  to  be 
related  to  naphthalin,  inasmuch  as  phthalic  acid  can  be  produced 
from  both  of  them ;  aod  many  were  tlie  experiments  made  by 
chemists  in  this  direction;  it  was  not,  however,  until  1868  that  this 
was  proved  to  be  a  mistake,  and  its  relationship  to  anthracen  was 
discovered  by  Graebe  and  Liebermann,  who  succeeded  in  preparing 
this  coal-tar  product  from  the  natural  alizarin  itself 

Having  obtained  this  imjrortant  result,  they  turned  their  attention 
further  to  the  subject,  hoping  to  find  some  process  by  which  alizarin 
could  be  produced  from  anthracen;  in  this  they  were  soon  successful. 

The  discovery  of  the  artificial  formation  of  alizarin  was  of  great 
interest,  inasmuch  as  it  was  another  of  those  instances  which  have 
of  late  years  become  so  numerous,  namely,  the  formation  of  a  vege- 
table product  artificially;  but  the  process  used  by  Graebe  and 
Liebermann  was  of  little  practical  value,  because  too  expensive  for 
practical  purposes. 

Having  previously  worked  on  anthracen  derivatives,  it  occurred  to 
me  to  make  some  experiments  on  this  subject,  which  resulted  in  the 
discovery  of  a  process  by  «'hich  the  colouring  matter  could  be 
economically  produced  on  a  large  scale.  Messrs.  Caro,  Graebe,  and 
Liebermann  about  the  same  time  obtained  similar  results  in  Ger- 
many;  this  was  in  1869.  Further  investigarion  during  that  year 
yielded  me  a  new  process,  by  which  'dichloranthracen'  could  be 
used  in  place  of  the  more  costly  product  anthraquinon,  which  was 
required  by  the  original  processes.  I  mention  this,  as  most  of  the 
artificial  alizarin  used  in  this  country  up  to  the  end  of  1873,  ^^^  * 
good  deal  since,  has  been  prepared  by  this  new  process. 
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It  was  observed  that  when  commercial  artificial  alizarin  prepared 
from  anthraquinon,  but  more  especially  from  dichloranthracen,  was 
used  for  dyeing,  the  colours  produced  diflered  from  those  dyed  with 
madder  or  pure  alizarin  ;  and  many  persons  therefore  concluded  that 
the  artificial  colouring  matter  was  not  alizarin  at  all.  This  question, 
however,  was  set  at  rest  by  separating  out  the  pure  artificial  alizarin 
from  the  commercial  product  and  comparing  it  with  the  natural 
alizarin,  when  it  was  found  to  produce  exactly  the  same  colours  on 
mordanted  fabrics,  to  have  the  same  composition,  to  give  the  same 
reactions  with  reagents,  and  to  yield  the  same  products  on  oxidation. 

But  whilst  examining  into  this  subject  it  was  found  that  a  second 
colouring-matter  was  present  in  the  commercial  product,  and  in 
somewhat  lai^e  quantities,  especially  when  dichloranthracen  had  been 
employed  in  its  preparation  ;  and  to  this  was  due  the  difference  in 
shade  of  colour  referred  to. 

This  substance,  when  invesrigated,  was  found  to  have  the  same 
composition  as  'purpurin,'  also  a  colouring-matter  found  in  madder, 
but  of  very  little  value  on  account  of  the  looseness  and  dulness  of 
some  of  the  colours  it  produces.  This  new  substance  being  derived 
from  anthracen,  «-as  named  anthrapurpurin ;  unlike  its  isomer  pur- 
purin, however,  it  is  of  great  value  as  a  colouring-matter.  I  do  not 
think  I  shall  be  going  beyond  the  results  of  experience  if  I  say  it  is 
of  as  great  importance  as  alizarin  itself;  with  alumina  mordants  it 
produces  reds  of  a  more  scarlet  or  fiery  red  than  those  from  alizarin. 
In  (act,  so  fine  are  the  colours  produced  that,  with  ordinary  alumina 
mordants  on  unoiled  cotton,  it  gives  results  nearly  equal  in  brilliancy 
to  Turkey-red  produced  with  madder  or  garancin ;  and  I  believe  the 
rapid  success  of  artificial  alizarin  was  greatly  due  to  its  presence. 
Most  of  that  consumed  at  first  was  for  Turkey-red  dyeing ;  and  the 
colours  were  so  clear  that  it  was  mostly  used  in  combination  with 
madder  or  garancin,  to  brighten  up  the  colours  produced  by  these 
natural  products. 

The  purple  colours  anthrapurpurin  produces  with  iron  mordants 
are  bluer  in  shade  than  those  of  alizarin,  and  the  blacks  are  very 
intense.  Its  application  is  practically  the  same  as  alizarin,  so  that 
they  can  be  used  in  combination. 

As  already  noticed,    the  commercial  product  called    '  artificial 
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alizarin'  first  supplied  to  the  consumer  was  always  a  mixture  of 
alizarin  and  anthrapurpurin ;  and  various  mixtures  of  these  two 
colouring-matters  are  still  sent  into  the  market ;  but,  owing  to  the 
investigations  that  have  been  made  and  the  study  and  attention  that 
has  been  given  to  it  by  manufacturers,  nearly  pure  alizarin  and 
anthrapurpurin  are  also  sent  into  the  market — the  first  being  known 
as  'blue-shade  atizarin,'  and  the  second  as  red  or  'scarlet  alizarin.'" 

Mr.  Perkin  then  goes  at  length  into  the  reasons  why 
different  methods  of  preparing  artificial  alizarin  yield  pro- 
ducts containing  more  or  less  anthrapurpurin ;  the  illustrations 
are  purely  chemical  and  we  omit  them. 

"At  first  it  was  supposed  by  many  that  the  quantity  of  coal-tar  pro- 
duced would  not  yield  a  sufficient  supply  of  anthracen  for  the 
manufacture  of  artificial  alizarin.  Experience  has,  ho\vever,  proved 
that  this  supposition  was  groundless,  as  now  the  supply  is  greater 
than  the  demand. 

Moreover,  some  very  interesting  experiments  have  lately  been 
made,  by  which  anthraquinon  and  its  derivatives  have  been  obtained 
without  the  use  of  anthracen.  The  most  interesting  are  those  in 
which  phthalic  anhydride  is  employed  wifii  bcnzolic  derivatives  ;  for 
example,  this  anhydride  gives  with  liydroquinon  a  colouring  matter 
having  the  same  composition,  as  well  as  most  of  the  other  properties 
of  alizarin.  It  is  called  quinizarin.  Baeyer  and  Caro  have  also 
obtained  from  phthalic  anhydride  and  phenol  oxyanthraquinon,  and 
by  using  pyrocatechin  in  place  of  phenol  tliey  got  alizarin  itself. 

Although  these  products  have  not  been  obtained  in  sufficient 
quantities  by  these  processes  to  be  of  any  practical  value,  we  do  not 
know  what  further  research  may  do.  Already  one  of  the  substances 
used  is  being  prepared  on  the  large  scale  for  the  manufacture  of  that 
beautiful  colouring  matter  'eosin;'  I  refer  to  phthalic  anhydride. 

Now,  ivith  reference  to  the  origin  of  the  products  which  are  used 
for  the  manufacture  of  artificial  alizarin,  we  find  the  first  researches 
made  In  reference  to  anthracen  were  by  Dumas  and  Laurent  in  iSja; 
subsequently,  Laurent  further  worked  upon  this  subject,  and 
obtained,  by  the  oxidation  of  this  hydrocarbon,  a  substance  which 
he  called  anthracenuse ;   he  also  obtained  dichloranthracen.      Dr. 
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Anderson  also  made  an  investigation  on  antiiracen  and  its  com- 
pounds in  1863,  and  assigned  to  it  its  correct  formula;  he  re-examined 
its  oxidation  product,  which  Laurent  called  anthracenuse.  and 
named  it  oxyanthracen,  the  substance  we  now  know  as  anthraquinon. 

All  these  substances  were  without  any  practical  value  until  1868  ; 
but  wc  now  find  ihem  of  the  greatest  importance,  and  used  daily  in 
immense  quantities. 

But  to  bring  out  more  clearly  the  practical  importance  of  these 
fruits  of  scientific  research,  it  will  be  well  perhaps  to  see  what  has 
been  their  influence  on  the  colouring  matters  which  were  in  use 
before  them,  and  also  the  extent  of  their  present  consumption. 

The  influence  of  the  so-called  aniline  colours  on  dye-woods,  &c., 
has  been  remarkably  small.  It  is  true  that  at  first  magenia  had  a 
depredating  influence  upon  cochineal ;  but  this  has  passed  away,  and 
now  tlie  consumption  of  that  dye  is  as  great  as  ever ;  certainly  its 
price  is  much  lower  than  it  used  to  be,  but  this  is  due  to  a  variety  of 
causes,  especially  the  great  increase  in  the  cultivation  of  the  insect  at 
Tenerifle,  And  perhaps  this  want  of  influence  is  not  so  very 
remarkable  when  we  consider  the  aniline  colours  are  entirely  new 
products,  difl'ering  in  composition  and  properties  from  the  old 
colouring  matters,  and  therefore  could  only  displace  them  to  a  certain 
extent 

But  whilst  this  is  the  case,  the  aniline  colours  have  been  more  and 
more  used,  until  at  present  it  is  computed  that  their  annual  sale  in 
the  United  Kingdom  and  on  the  Continent  exceeds  ^£"2,000,000. 
This  is  probably  due  to  new  applications  and  increase  of  trade. 

When,  however,  we  come  to  consider  the  influence  of  the 
anthracen  colours,  alizarin  and  anthrapurpurin,  more  generally 
known  as  'artificial  alizarin,'  we  find  we  have  a  very  different  tale  to 
teU- 

Here,  in  the  case  of  alizarin,  we  have  a  competition  not  between 
two  colouring  matters,  but  the  same  from  different  sources — the  old 
source  being  the  madder-root,  the  new  one  coal-tar.  And  when 
introduce  the  consideration  of  anthrapurpurin,  which  produces  such 
magnificent  reds,  much  brighter  than  alizarin  or  ordinary  purpurin, 
we  see  we  have  not  only  a  replacement  but  an  improvement,  so  that 
these  new  colouring  matters  throw  the  old  ones  into  the  shade.    Th? 
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products  being  purer,  the  clearing  processes  for  goods  dyed  with 
them  are  also  necessarily  easier  and  simpler. 

It  will  be  interesting  to  examine  into  the  statistics  of  the  madder 
and  ganincin  trade  in  a  brief  manner,  to  see  what  has  been  t]ie 
influence  of  artificial  alizarin  on  their  consumption.  The  following 
figures  are  mostly  calculated  from  the  Board  of  Trade  returns. 

During  the  ten  years  immediately  preceding  the  introduction  of 
artificial  alizarin  the  average  annual  imports  of  madder  into  the 
United  Kingdom  were  15,292  tons,  and  of  garancin  2278  tons. 
Estimating  the  value  of  the  former  at  ^£2  as.  6d,  and  the  latter  at 
^8  per  cwt,  which  were  about  the  average  prices  during  that 
period,  the  annual  value  in  round  numbers  was  about  one  million 
sterling. 

The  introduction  of  artificial  alizarin,  however,  has  so  influenced 
the  value  of  madder  that  its  price  is  now  less  than  one-half;  and 
thus  a  saving  of  over  half  a  million  sterling  per  annum  has  been 
effected  to  the  manufacturers  of  the  United  Kingdom,  one-half  of 
which  may  be  put  down  to  Glasgow. 

So  much  for  its  effect  in  reducing  prices ;  but  what  has  been  its 
influence  on  the  consumption  of  these  dye-stuffs  ? 

I  have  already  stated  the  average  quantity  of  these  substances 
imported  per  annum  prior  to  the  discovery  of  the  artificial  product, 
and  will  now  compare  it  with  the  imports  of  last  year  and  this. 
Thai  for  the  jiresent  year  of  course  is  an  estimated  quantity, 
calculated  from  the  returns  for  the  first  seven  months, 
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i8S9-i868.  1S75.  1876. 

Tons.  Toni..  Tons. 

Mnjiclcr      "5.292  5014  3653 

Garancin 2278  1193  813 

These  figures  speak  for  themselves. 

The  money  value,  which  was  formerly  ^1,000,000  per  annum,  is 
now,  calculating  from  the  esrimated  quantity  for  the  year,  only 
^138,105,  say  ^140,000.  tiking  garancin  at  ^4  per  cwt  and 
madder  at^^i  per  cwt,  prices  slightly  in  excess  of  their  present  value. 
At  the  present  prices  the  cultivation  of  madder-roots  is  unremune- 
rative;  and  it  is  to  be  expected  that  madder-gron-ing  will  soon  be  a 
thing  of  the  past,  thousands  of  acres  of  land  being  at  the  same  time 
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liberated  for  the  growth  of  those  products  which  we  cannot  produce 
artificially,  and  without  which  we  cannot  exist  The  quantity  of 
madder  grown  in  all  the  madder-growing  countries  of  the  world  prior 
was  estimated  to  be  70,000  tons  per  annum ;  and  at  the 
llvcsent  time  the  artificial  colour  is  manufactured  to  an  extent 
equivalent  to  50.000  tons,  or  more  than  two-thirds  of  the  quantity 
grown  when  its  cultivation  had  reached  its  highest  point 

I  might  have  referred  to  other  subjects  besides  the  coal-tar 
colours  which  have  resulted  from  scientilic  research ;  but  I  know  of 
no  other  of  such  interest  and  magnitude.  From  the  brief  history  I 
have  given,  we  see  that  tlie  origin  of  these  colouring-matters  is 
entirely  the  fruit  of  many  researches  made  ([uile  independently  by 
different  chemists,  who  worked  at  them  without  any  knowledge  of 
their  future  importance  j  and  on  looking  at  the  researches  which 
have  thus  culminated  in  this  industry.  It  is  interesting  to  notice  that 
many,  if  not  most  of  them,  were  conducted  for  the  purpose  of 
eluddatiog  some  theoretical  point. 

^^B-     Critkal  and  Hiilorkal  Notes  concerning  the  Production  of 
Adrianople  or  Turkey  Red,  and  ike  Theory  of  this  Colour* 
BY  THEODORE   CHATEAU. 
Ctrroponding  Member  ef  the  Industrial  Sxidies  of  MalhoHsi  and  Amiens,  etc.,  etc. 
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Theory  of  M-  Dumas  ( 18.^6. y — This  eminent  chetnist  in  his 
Treatise  upon  Chemistry  applied  to  the  Arts  writes: — "If  it  is 
a  difficult  matter  at  the  present  time  to  give  an  exact  and 
complete  explanation  of  the  Turkey  red  process,  it  is  not  so 
as  far  as  regards  the  various  separate  operations  which  are 
carried  out. 

"Tii£  Scouring  or  Cleansing. — It  is  evident  that  if  this 
operation  by  removing  foreign  substances  from  the  cotton 
ri;nders  the  fixing  of  the  colouring  matter  less  certain  it  also 

•AlKiracied  and  condensed  from  the  "Monileur  Scieniilique,"  vi.  (3),  p.  965. 
C^yftliniuii from  Vol.  ii. ,  /.  i^t,  Ttxlile  Coluurisl. 
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causes  the  colour  when  fixed  to  be  better  and  brighter;  but 
the  natural  colour  of  the  cotton  can  only  have  a  very  slight 
inOuence  upon  a  full  dyed  red,  while  the  changes  which  the 
cotton  undergoes  in  its  fibres,  either  by  scouring  or  bleaching, 
appear  to  be  of  an  unfavourable  nature. 

"As  to  the  dimging  or  slieep  dung  bath,  it  is  not  proved 
as  Vitalis  advances,  that  this  operation  is  of  an  indispensable 
nature,  for  it  is  quite  certain  that  it  may  be  omitted  without 
any  injury  to  the  beauty  of  the  colour. 

"The  oiling  \^  an  important  operation,  the  object  of  which 
is  to  render  the  cloth  more  capable  of  fixing  the  colouring 
matter,  and  we  conceive  its  action  to  be  as  follows: — 

"Reflecting  that  on  the  one  hand  a  certain  quantity  of 
alkali  is  always  employed  along  with  the  oil,  and  on  the  other 
that  the  so-called  emulsive  oil  is  more  easily  saponified  than 
other  kinds  of  oil,  and  that  it  is  besides  the  kind  which  gives 
the  best  results,  some  persons  have  considered  that  there  was 
formation  of  an  acid  soap  with  which  ail  parts  of  the  tissue 
became  impregnated,  and  which  determined  the  combination 
of  the  colouring  matter. 

"But  the  exact  experiments  made  by  M.  Chevreul  upon  the 
oily  matter  extracted  from  prepared  cotton  previous  to  dye- 
ing by  means  of  alcohol  shewed  that  there  were  no  free  fatty 
acids  in  it.  We  consider  that  the  action  of  the  alkali  is  to 
make  an  emulsion  of  the  oil  and  divide  it  so  that  it  may  more 
readily  find  an  entrance  into  all  parts  of  the  cotton,  and  con- 
sequently produce  a  more  even  and  solid  colour.  It  is  possi- 
ble to  imagine,  in  fact,  that  if  the  cotton  is  penetrated  by  an 
oily  fluid,  this  being  displaced  under  the  influence  of  the  dye 
liquors  becomes  the  cause  of  some  phenomena  of  endosmose, 
by  means  of  which,  it  is  known,  there  can  be  effected  penetra- 
tions of  matter  which  arc  impossible  by  any  other  method. 

"As  to  the  drying  in  stoves  which  follows  each  oiling 
operation,  its  end  is  evidently  to  increase  tlie  fluidity  of  the 
oil  and  cause  it  to  penetrate  more  into  the  interior  of  the 
cotton,  as  it  loses  the  water  which  filled  the  pores  and 
becomes  in  consequence  more  ready  to  imbibe  oil  itself. 

"The  operation  of  the  alkaline  baths  consists  in  removing 
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the  excess  of  oil  which  remains  in  the  interstices  of  the  stufil", 
and  which  would  do  more  harm  than  good  in  the  subsequent 
operations. 

"The  galling  and  aluming,  which  are  performed  cither 
separately  or  together,  have  clearly  the  effect  of  giving  a 
darker  red,  a  fact  which  is  matter  of  daily  experience  and 

» which  could  be  easily  known., 
"  In  the  dyeing  the  red  colouring  matter  is  fixed  by  the 
Special  power  of  the  alumina  derived  from  the  decomposition 
erf"  the  alum,  whether  it  be  present  in  the  state  of  sub-salt  or 
whether  it  has  undergone  a  more  complete  decomposition. 
"  In  the  soaping  or  brightening,  where  a  boiling  solution  of 
soap  mixed  with  some  alkali  is  used,  any  alum  which  may 
remain  upon  the  cloth  is  tiioroughly  decomposed  ;  on  the 
other  hand  some  brownish  substances  are  probably  removed, 
due  either  to  the  madder  or  to  the  galls,  which,  if  remaining, 
would  injure  the  beauty  of  the  colour.     M.  Chevreul  is  also 

I  of  opinion  that  tiie  alkali  may  have  a  modifying  influence 
Upon  the  colouring  matter,  and  give  it  a  more  agreeable 
jiue. 
>,  "  As  to  the  final  operation  of  brightening,  in  which  solu- 
Hons  of  tin  are  employed,  it  is  very  difficult  to  give  any 
ihtional  account  of  what  parts  are  played  by  the  various 
materials  in  use. 

"  The  comparative  experiments  made  by  M.  Chevreul  with 
cotton  dyed  red  by  the  ordinary  process,  and  with  cotton 
dyed  by  the  Turkey  red  process,  shew  that  while  the  latter  is 
faster  than  the  former  to  soaping,  the  contrary  is  the  case 
when  both  kinds  are  exposed  together  to  the  action  of  solar 
light  Turkey  red  also  loses  its  colour  more  easily  by 
friction,  which  seems  to  indicate  that  the  colour  is  rather 
interposed  than  profoundly  fixed  and  that  in  this  respect 
there  is  some  slight  difference  between  it  and  the  common 
red." 

Theory  of  M.  Persoz,  Senr.  (184.6.) — In  his  celebrated  work 
upon  calico  printing,  M.  Persoz  gives  the  following  theoretical 
considerations  upon  the  Turkey  red  process : — "In  oiling  the 
cotton,"  he  says,  "  it  is  not  sufficient  to  cover  it  with  a  fatty 
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body,  since  we  know  by  experience  that  a  drop  of  oil  or  a 
stain  of  grease  in  its  unmodified  state  resists  the  entrance  of 
colour  in  the  part  covered,  and  prevents  mordants  of  iron  and 
alumina  from  fixing ;  the  nature  of  the  fatty  matter  must 
undei^o  a  modification  by  the  assistance  of  alkalies,  or 
alkaline  compounds,  under  the  triple  influence  of  water,  heat, 
and  air. 

"  It  is  not,  however,  a  simple  saponification  which  takes 
place  imdcr  these  circumstances,  as  is  stated  in  some  works, 
for  if  that  was  the  case  it  would  be  sufficient  to  take  an  olive 
oil  soap  and  impri^nate  the  cotton  with  it,  and  then  set  the 
fatty  acids  at  liberty,  to  obtain  cotton  which  would  take  a 
pink  colour  when  dyed  in  madder ;  but  this  does  not  happen, 
and,  moreover,  the  oiling  process  never  succeeds  so  well  as 
when  carbonate  and  especially  the  bicarbonates  of  potash 
or  soda  arc  employed,  the  saponifying  powers  of  which  at 
ordinary  temperatures  are  incomparably  lower  than  that  of 
the  caustic  alkalies  ;  the  cause  must,  therefore,  be  sought  in 
another  direction. 

"  Oil  and  the  alkaline  bicarbonates  are  undoubtedly  the 
principal  materials  in  this  operation ;  but  the  oil  must  be  of 
an  emulsive  quality,  and  beyond  that  other  substances  of  a 
peculiar  nature  are  conjoined,  such  as  sheep  or  cow  dung, 
which  it  has  been  found  impossible  to  do  without, 

"  During  the  drying  after  oiling  the  fatty  matter  undergoes 
a  change  which  makes  it  insoluble  in  weak  alkalies,  and  it 
acquires  in  a  high  degree  the  property  of  strongly  adhering  to 
the  cloth  ;  but  as  this  change  takes  place  from  the  surface  to 
the  centre,  and  as  the  superficial  parts  of  each  layer  are  easily 
detached,  not  being  in  combination  with  the  fibre,  it  is 
necessary  to  repeat  the  oilings  until  the  centre  of  the  cloth  is 
sufficiently  oiled. 

"  Solar  light  and  heat  exercise  a  great  influence  upon  pieces 
exposed  to  the  air ;  in  autumn,  winter,  and  spring,  there  is 
much  more  difficulty  in  fixing  and  modifying  the  fatty  matter 
than  there  is  in  the  summer. 

"When  the  pieces  are  dried  in  stoves  the  effects  of  the 
artificial  heat  are  not  less  observable,  and  if  the  right  tempera- 
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ture  is  not  kept  up  there  will  be  found  considerable  differences 
in  the  depth  of  the  colour. 

"  What  is  the  change  which  takes  place  in  the  fatty  matter 
when  it  is  exposed  on  the  tissue  to  the  triple  influences  of  air, 
heat,  and  alkaline  carbonates?  What  arc  the  products  into 
which  it  is  metamorphosed  ?  In  short,  what  is  the  formula 
which  explains  this  mysterious  operation  ? 

Experiments  of  M.  Weissgerbcr. — After  asking  the  above 
.questions,  M.  Persoz  details  the  results  of  some  experiments 

his  laboratory   in   1839  by  one  of  his  pupils,  M.    1 

^eissgerber,  I 

This  pupil,"  he  says, "  being  intended  at  this  time  to  make 
Turkey  red  his  speciality,  observed  that  the  cloth  which  was 
oiled  in  the  regular  manner  gave  up  its  fatty  matter  not  only 
to  turpentine,  but  that  it  could  also  be  completely  freed  from 
it  by  acetone  (wood  spirit) ;  he  cut  up  some  oiled  cloth  into 
small  portions,  and  by  means  of  a  displacement  apparatus  he 
succeeded  in  removing  all  the  organic  mordant  in  solution 
in  acetone.  He  assured  himself  of  this  as  follows  :  Whenever 
he  passed  the  oiled  cloth  in  a  madder  batli  it  dyed  up  a 
medium  red,  which,  by  soaping  and  other  treatments,  yielded 
a  good,  full  pink  ;  but  when  this  same  cloth  was  treated  with 
acetone  it  gradually  lost  its  power  of  attracting  colouring 
matter,  until  when  the  action  was  complete  it  no  longer 
became  coloured  in  the  dye  bath.  The  acetone  used  to 
dissolve  the  mordant  was  distilled  off  in  a  water  bath  and 
there  was  left  a  residue  in  the  retort  of  a  thick  liquid  of  a 
fatty  nature,  which  separated  into  a  solid  and  a  liquid  layer, 
and  remained  in  that  condition  for  a  long  time, 

"  With  the  intention  of  ascertaining  if  this  thick  liquid  still 
possessed  the  properties  of  the  oil  from  which  it  had  been 
produced,  he  saponified  it  by  strong  bases,  but  not  succeeding 
in  finding  any  glycerine  in  the  products  of  the  saponification, 
he  was  obliged  to  conclude  that  the  substance  had  disappeared. 
'■  Lastly,  it  was  proved  and  verified  by  several  experiments, 
tliat  by  applying  a  proper  quantity  of  this  modified  fatty 
matter  to  cloth,  and  dyeing  in  madder,  the  darkest  and  purest 
shades  could  be  obtained. 
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M.  Persoz  adds,  "after  what  we  have  seen  we  are  convincetl 
that  if  ever  this  fatty  substance  can  be  directly  prepared  there 
will  no  longer  be  any  necessity  to  use  mordants  of  alumina." 
He  continues,  "tliis  statement,  which  at  first  sight  seems  so 
extraordinary,  is  supported  by  an  observation  made  by 
M.  Chevrcul,  about  1839,  upon,  a  certain  Turkey  red  which  he 
analyzed,  and  from  which  he  could  only  extract  a  very  small 
quantity  of  alumina,  a  substance  which  is  used  pretty  largely 
in  Turkey  red  dyeing.  If  the  glycerine  disappears  in  this 
operation  it  is  by  submitting  to  an  oxidation  and  a  change 
which  have  their  causes — the  first  in  the  presence  of  tlie  air 
and  the  conditions  of  temperature  in  which  the  oiling  is 
carried  out,  and  secondly,  in  the  use  of  indispensable  nitro- 
genized  matters  to  put  the  organic  matter  in  movement  It 
is  without  doubt  for  these  substances  that  there  exists  the 
necessity  in  great  measure  of  having  recourse  to  foecal  and 
excrementious  matters.  We  say  in  great  measure,  because 
from  our  experiments  upon  these  kind  of  substances  we  know 
that  they  contain  fatty  matters  in  precisely  the  same  state 
in  which  it  was  found  upon  the  cloth,  possessing  the  property 
of  attracting  colouring  matters.  This  leads  us  to  ask  if  it 
would  not  be  possible  to  make  use  of  the  act  of  digestion  in 
certain  animals  to  change  these  fatty  matters  and  to  render 
them  fit  to  be  used  under  the  form  of  excrements  in  the  pro- 
cess of  Turkey  red  dyeing. 

"All  those  who  are  practically  occupied  in  Turkey  red  dye- 
ing know  that  the  oil  baths  are  the  more  active  in  proportion 
as  they  contain  a  less  or  greater  proportion  of  old  oil  baths 
which  contain  a  quantity  of  the  modified  fatty  matters. 

"A  supposed  property  of  sheep  dung  is  that  it  prevents  the 
goods  heating  or  firing  when  they  arc  not  properly  attended 
to,  which  is  not  an  uncommon  occurrence.  The  heating  is 
probably  correctly  attributed  to  the  absorption  of  oxygen; 
now,  if  the  sheep  dung  has  the  effect,  which  there  is  reason 
to  suppose  it  has,  of  rendering  the  fatty  matter  more  stable 
by  changing  it,  this  would  explain  the  influence  which  it 
exercises.  The  influence  which  the  phosphates  contained  in 
tv~  — f-rementious  matters  may  have  in  tlie  operations  which 
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succeed  the  oiling  should  probably  also  be  taken  into 
account." 

Thus,  according  to  M.  Persoz,  the  stability  of  the  Turkey 
red  is  chiefly  due  to  the  formation  upon  the  tissue  of  a 
changed  or  modified  fatty  substance,  and  he  attributes  this 
obscure  modification  to  the  nitrogenizcd  principles  contained 
in  the  excrementious  matters  and  to  the  action  of  air  and 
solar  heat 

Wc  may  remark  that  the  opinion  which  M.  Persoz  expresses 
concerning  the  inutility  of  alumina  is,  in  our  opinion,  much 
too  confident  and  is  in  opposition  to  the  teachings  of  practice, 

M.  Schiitzenbcrger' s  T/ieoreiUal  Views  (iS6y}.* — "Before 
mordanting  with  alumina  the  cloth  or  yarn  is  prepared  with  a 
fatty  matter  (emulsive  oil)  which  is  properly  modified  or 
changed  by  the  successive  actions  of  alkaline  carbonates, 
heat,  light,  and  atmospheric  influences. 

"The  product  into  which  the  emulsive  oil  is  changed  acts 
itself  as  a  mordant,  and  attracts  colour  from  the  madder  dye 
so  as  to  give  a  medium  red,  which  by  soaping  and  brighten- 
ing becomes  a  good  pink.  When  combined  with  alumina  or 
oxide  of  iron  it  communicates  remarkable  stability  to  the 
coloured  lake  produced,  which  allows  of  vigorous  cleansing 
and  brightening. 

The  key  to  the  dyeing  of  Turkey  red,  according  to  M. 
lutzenbergcr,  is  "in  tJie  action  of  I  he  fatty  matter  and  tlie 

'.U  special  citange  which  it  is  made  to  undergo." 

He  adds,  "we  are  still  ignorant  of  the  precise  nature  of  the 
change  of  the  fatty  matter,  or  by  what  kind  of  transformation 
it  becomes  able  to  fulfil  so  useful  a  part.  Is  it  possible  to 
accomplish  this  change  independent  of  the  cloth  so  that  the 
fat  could  be  applied  directly  by  a  simple  padding  or  printing.' 
This  question,  which  is  of  great  importance,  has  up  to  the 
present  time  vainly  exercised  the  abilities  of  the  best  chemists. 

After  describing  in  brief  the  preparation  of  the  oil  baths 
M.  SchtJtzenber^er  adds: 

"The  experiments  of  M.  Ed.   Schwartz  (also   quoted   by 

Persoz)  shew  the  necessity  of  the  intervention  of  alkalies  and 

*T(ttite  lies  Maliires  Coloranles,  ii.,  p.  zSo. 
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by  preference  the  alkaline  carbonates  or  bicarbonates.  Accord- 
ing to  the  results  obtained  by  this  able  technological  chemist, 
the  alkalies  do  not  act  merely  as  agents  in  promoting  the 
emulsion  or  fine  division  of  the  fatty  matter,  but  they  have 
another  important  influence  in  the  progress  of  the  change 
which  takes  place. 

"It  seems  also  that  it  is  useful  to  add  to  the  oily  liquors  a 
certain  proportion  of  sheep  dung,  or  cow  dung.  This  addi- 
tion, made  with  the  intention  of  what  is  called  animalizing 
the  tissue  and  making  it  somewhat  similar  to  a  fabric  made 
from  animal  fibres,  may  be  of  advantage,  because  the  con- 
stituents of  the  excrements  of  herbivorous  animals  assist  in 
the  alteration  of  the  fatty  matters. 

"Leaving  the  practical  knowledge  of  this  matter,  which  is 
entirely  defective,  we  may  hypotheticaliy  consider  the 
mysterious  transformation  of  the  fatty  substances  to  be  due 
to  a  slow  oxidation.  This  idea  is  supported  to  a  certain  extent 
by  the  known  phenomena  of  the  absorption  of  oxygen  by 
fats,  and  by  the  spontaneous  combustion  which  sometimes 
take  place  in  oiled  cloth  when  it  is  heaped  up  without  pre- 
caution or  sufficient  airing  to  prevent  undue  elevation  of 
temperature. 

"  It  is  true,"  he  adds,  "that  experimenters  have  tried  various 
manners  of  oxidizing  the  oil,  independent  of  the  tissue, 
without  succeeding  in  modifying  it  in  any  useful  manner  for 
tile  Turkey  red  process;  but  this  negative  result  is  not  an 
argument  against  the  theory  of  oxidation,  which,  if  it  cannot 
be  distinctly  proved,  is  to  say  the  least,  highly  probable." 

After  describing  the  experiments  of  M.  Weissgerber,  given 
before,  M.  Schiitzenberger  cites  his  own  trials, 

"I  have  myself,"  he  says,  "extracted  by  means  of  acidu- 
lated alcohol,  the  fatty  matter  from  a  finished  Turkey  cloth. 
After  saturating  the  sulphuric  acid  with  ammonia,  the  solution 
was  concentrated  and  precipitated  by  water.  The  deposit 
filtered,  washed,  and  dried,  was  exhausted  with  sulphuret  of 
cflrhon  which  dissolves  the  fatty  matter  with  a  little  of  the 
Vhat  is  undissolved  is  pure  alizarine.  After  elimi-  I 
the  sulphuret  of  carbon,  I  obtained  an  oily  residue  I 
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of  a  reddish  colour.  Treated  by  baryta  water  this  liquid 
furnished  immediately  in  the  cold  a  soap  of  baryta.  It  there- 
fore contains  free  fatty  acid,  The  portion  not  acted  upon  in 
the  cold  was  boiled  with  hydrate  of  baryta,  a  further  saponi- 
fication took  place,  and  a  fresh  quantity  of  soap  obtained; 
finally  there  remained  a  considerable  proportion  of  a  non- 
saponifiable  neutral  fat,  which  is  probably  the  matter  isolated 
by  M.  Weissgerber.  The  baryta  soap  thus  obtained  is  soluble 
in  alcohol,  from  which  it  crystallizes  in  needles. 

"It  is  known  that  the  sulphonaleic  acid,  obtained  by  the 
sulphuric  saponification  of  oil.  when  decomposed  by  water, 
furnishes  a  substance  possessing  in  a  certain  degree  the  power 
of  fastening  many  madder  colours  when  it  is  used  with  the 
mordant  in  printing.  From  this  it  is  probable  that  it  is  the 
oleine  of  the  oil  which  chiefly  contributes  to  the  production 
of  this  peculiar  oi^anic  mordant."*  l 

M.  Schiitzenberger  continues:  "The  modified  oil  acts:  I 

(1)  As  a  mordant:  according  to  M.  Chcvreul  certain  Turkey 
contain  only  a  minimum  amount  of  alumina. 

(2)  As  giving  stability  to  the  red  lake. 

(3)  M.  Kuhlman  has  further  demonstrated  that  it  possesses 
in  a  high  degree  the  property  of  retaining  metallic  oxides, 
such  as  the  oxide  of  iron. 

He  adds,  "upon  consideration  we  are  induced  to  attribute 
the  peculiar  hue  and  brilliancy  of  Turkey  red  to  a  physical 
effect.  The  fluid  modified  fatty  matter  with  which  the  tissue 
is  impregnated  tends  to  accumulate  upon  the  surface  by 
capillary  action,  and,  as  a  consequence,  the  complex  lake  is 
entirely  superficial." 

M.  Schutzenbcrger  quotes  the  observation  of  M,  Persoz 
that  the  finest  red  cloth  when  cut  shows  the  interior  parts  to 
be  nearly  white. 

"  The  increased  stability  can  also  be  explained  by  a  physical 
action  of  the  oil  which,  enveloping  the  particles  of  the  lake, 

*  M.  Cbalcau  adds  in  a  fool  nole:  It  is  curious  to  see  Ihal  neither  M.  Welis- 
gcrbei,  nor  M.  PeiwM,  nor  M.  SchiiKenberger  ever  Ihouglil  of  examinine  from 
iliis  poinl  of  view  tbe  various  Citty  mallets  which  spLrits  of  turpcniine,  accionc,  or 
MJduliUcd  aicuUol  extract  from  oiled  cloth. 
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preserves  them  from  the  too  direct  action  of  natural  destroying 
agents. 

**But  it  may  be  asked,  how  is  it  possible  to  imagine  the 
dyeing  to  be  accomplished  if  the  mordant  cannot  be  wetted, 
surrounded  as  it  is  by  a  fluid  oil?  This  objection  can  be 
easily  removed.  The  fat  easily  dissolves  the  colouring  matter 
and  so  transmits  it  to  the  metallic  oxide  as  readily  as  water 
would. 

"These  considerations  are  not  intended  as  a  denial  of  all 
chemical  action  of  the  modified  oil  in  the  production  of  the 
special  character  of  the  Turkey  red. 

"The  steeping,  after  oiling,  is  with  the  object  of  removing 
the  unchanged  fatty  matter  and  that  portion  of  the  modified 
oil  which  does  not  adhere  to  the  fibre. 

"The  soaping  cannot  have  the  effect  of  fixing  fatty  acid 
upon  the  fibre;  it  is,  however,  possible  that  the  free  fatty  acid 
which  I  found  in  the  oily  matter  obtained  from  finished 
Turkey  red  was  derived,  from  this  source.  The  principal 
action  of  the  soap,  as  also  of  the  alkali  used  with  it,  is  to 
remove  the  brown  matters  and  other  substances  from  the 
alizarine.  As  to  the  tin  salts  employed,  they  cause  without 
doubt  the  precipitation  of  a  portion  of  oxide  of  tin,  which 
turns  the  shade  of  the  compound  lake  and  gives  it  that  fiery 
hue  which  is  one  of  the  characteristics  of  the  Turkey  red 
colour." 

\To  be  continued?^ 


^.     Latest  Improvemetits  in  Applied  CJiemistry. 


Under  the  title  of  Les  Deniiers  Progrh  de  rindtistrie  CItemique 
there  have  appeared  for  some  months  past  in  the  scientific 
serials  (we  make  use  of  the  Moniteur  Sciefitifiqtie)  extracts 
from  a  report  edited  by  the  celebrated  chemist  A.  W.  Hofmann. 
us  subjects  are  entrusted  to  different  hands,  who  ar^ 
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presumably  aw^iV  in  their  several  departments.  We  have  not 
previously  to  this  month  seen  anything  of  special  interest  to 
our  readers,  but  in  the  continuation  of  the  report  upon 
aluminum  and  its  compounds,  which  is  written  by  M.  Rud. 
Biedcmann,  of  Berlin,  the  subject  of  mordants  of  alumina 
comes  under  consideration,  and  we  may  accept  the  report  as 
representing  what  is  believed  on  the  continent  to  be  the  latest 
state  of  knowledge  upon  these  matters.  As  there  is  much  in  it 
of  interest  to  the  dyer  and  printer  which  has  not  appeared 
previously  in  English  in  a  connected  form,  we  believe  it  will 
be  useful  to  translate  those  parts  of  the  report  more 
immediately  bearing  upon  the  use  of  alumina  as  a  mordant. 
The  author  says  that  "  in  printing  and  dyeing  preference  is 
imonly  given  to  a  neutral  alum,  which  is  made  by  boiling 
together  12  parts  of  ordinary  alum  and  i  part  of  lime,  the 
use  of  this  neutral  alum  is  to  prevent  the  alteration  of  colours 
by  an  acid  reaction."  The  process  and  the  reasoning  are  both 
new  to  us  and  we  doubt  their  accuracy.  The  writer  continues : 
"The  active  principle  of  alum  resides  in  the  sulphate  of 
alumina,  for  the  sulphate  of  potash  or  of  soda  can  bo  replaced 
by  sulphate  of  ammonia  without  the  least  change  in  the  action 
of  the  alum.  It  would  therefore  appear  rational  to  employ 
simple  sulphate  of  alumina.  This  salt  is  a  commercial  article 
known  as  concentrated  alum  (in  England  called  patent  alum, 
£■(/.);  it  forms  a  white  slightly  translucent  mass  which  can  be 
cut  with  a  knife.  But  the  extension  of  its  application  has 
met  with  difficulties  ;  it  is  too  easily  soluble  in  water  (i  part 
dissolves  in  12  parts  of  cold  water),  it  crystallizes  with  diffi- 
culty, which  prevents  it  being  obtained  free  from  iron.  For 
this  reason  it  is  necessary  in  all  those  cases  where  iron  is 
injurious  to  combine  the  sulphate  of  alumina  with  sulphate  of 
potash,  although  the  latter  salt  is  both  costly  and  inactive, 
to  render  the  crystallization  easy,  and  its  purification  more 
complete."  Sulphate  of  alumina  is  much  more  soluble  in 
cold  water  than  is  here  stated,  and  on  the  continent  we  never 
had  any  difficulty  in  obtaining  this  .salt  perfectly  free  from  iron, 
though  it  is  not  readily  met  with  pure  in  England,  the  pure 
sulphate  of  alumina,  quite  white  and  much  more  opaque  than 
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the  English  kind,  was  said  to  be  manufactured  in  Sweden,  but 
of  its  origin  we  know  nothing  precise.  M.  Biedermann  con- 
tinues :  "  The  most  important  application  of  a!um  is  in  dyeing 
and  printing,  where  it  serves  as  a  mordant,  an  apph'cation 
depending  upon  the  double  affinity  which  alumina  possesses 
for  textile  fibres  and  colouring  matters. 

The  action  of  alum  upon  woollen  fibre  has  been  studied  by 
M.  Paul  Havrez,  who  has  published  his  researches. 

He  has  found  that  relatively  small  proportions  of  alum  act 
by  depositing  hydrate  of  alumina  in  the  interior  of  the  wool, 
but  if  the  alum  be  employed  in  lai^e  quantities  the  deposited 
alumina  is  redissolved,  so  that  wool  treated  with  a  large 
quantity  of  alum  does  not  dye  up  colours  so  dark  and  bright 
as  when  the  alum  is  employed  in  small  proportions  ;  and, 
further,  that  it  acts  best  when  the  solution  is  hot  and  the 
contact  with  the  wool  prolonged  for  a  considerable  time. 

M.  Havrez  believes  that  this  is  explained  by  the  presence 
of  lime  in  ordinary  water.  As  it  might  be  supposed  that 
the  dift'crence  of  the  action  of  alum,  according  as  it  was 
employed  in  lai^e  or  small  quantities,  was  produced  by  a 
small  quantity  of  alkali  which  tlie  wool  had  retained  from  the 
scouring  processes,  or  that  ammonia  might  exist  in  the  wool 
itself,  he  washed  some  wool  with  water  slightly  acidified  with 
nitric  acid,  but  this  did  not  interfere  with  the  decomposition 
of  the  alum  and  the  deposition  of  alumina  in  the  interior  of 
the  fibre.  It  is  therefore  concluded  that  the  wool  is  itself  the 
active  agent 

M.  Reimann  believes  that  there  is  disassociation  of  the 
elements  of  the  alum ;  basic  sulphate  of  alumina  being 
separated  while  the  sulphuric  acid,  also  separated,  is  diluted 
with  so  great  a  quantity  of  water  as  to  be  unable  to  exercise 
any  solvent  action  upon  the  basic  salt  deposited  upon  the 
fibre.  This  salt  by  long  contact  with  water  parts  with  a 
further  portion  of  its  sulphuric  acid,  leaving  a  hydrate  of 
alumina  containing  only  a  very  small  portion  of  acid.  But  if 
there  is  much  alum  in  solution  there  is  difficulty  in  the  forma- 
tion "f ''le  basic  salt,  wJiich  would  be  redissolved  continually 
^  'ty  of  the  bath. 
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However  this  may  be,  the  practical  operations  are  agreeable 
to  the  experiments  of  M.  Havrez.  All  wool  dyers  know  that 
mordanting  with  alum  is  only  good  to  a  certain  extent;  in 
general  the  practice  is  in  aluniing  to  take  i  part  of  alum  for 
lO  parts  of  woo) ;  to  alum  30  lb,  of  wool,  it  is  necessary  to 
use  3  !b.  of  alum  and  l,5CX)  lb.  or  150  gallons  of  water,  or  so 
that  the  solution  contains  ^  per  cent,  of  alum.* 

If  sulphate  of  alumina  be  used  instead  of  alum  it  ought  to 
be  not  only  free  from  iron,  which  is  the  case  in  good  qualities 
of  this  salt,  but  also  free  from  an  excess  of  sulphuric  acid. 
To  discover  free  acid  ordinary  reagents  are  useless,  because 
sulphate  of  alumina  itself  has  an  acid  reaction.  M.  Giseke 
recommends  the  two  following  methods;  Triturate  5  grammes 
of  the  solid  sulphate  of  alumina  with  50  cubic  centimetres  of 
'absolute  alcohol,  throw  the  mixture  on  a  filter  and  wash  with 
absolute  alcohol  to  the  bulk  of  100  c.c.  Sulphate  of  alumina 
is  insoluble  in  absolute  alcohol,  but  the  sulphuric  acid  dis- 
solves in  it  and  is  all  found  in  the  filtrate,  where  the  quantity 
can  be  determined  by  means  of  a  standard  solution  of  soda. 
But  this  method  is  not  perfectly  accurate,  as  neutral  sulphate 
of  alumina  is  not  altogether  insoluble  in  absolute  alcohol. 
The  following  process  is  better : — 

If  to  a  very  dilute  solution  of  sulphate  of  alumina  or  of 
alum  a  few  drops  of  tincture  of  logwood  be  added,  they  will 
produce  a  characteristic  dark  red  dish -purple  when  the  salt  is 
neutral,  and  if  the  salt  is  acid,  only  a  weak  yellowish-brown 
colour.  By  this  method  the  presence  of  0'2  of  free  acid  in 
100  parts  can  be  detected  with  certainty.  To  be  able  to 
recognize  the  shade  with  exactness,  it  should  be  compared 
with  a  standard  liquor  which  contains  in  each  too  centimetres 
10  c,c.  of  potash  alum,  free  from  acid,  and  05  c.c.  of  a  tincture 
of  logwood,  made  by  boiling  i  part  of  wood  with  I  part 
of  water,  and  adding  .^  part  of  alcohol. 

*  ll  will  be  observed  that  tlic  proportion  of  alnm  to  the  waler  given  above  is  as 
I  to  500,  ot  ,'j  per  cent. ;  we  have  never  seen  the  original  report  by  M.  Hofmann, 
and  we  do  not  knowat  present  how  this  mistake  arises;  liesides  this,  there  are  many 
inaccuncies  of  slaiemenC  which  may  either  be  the  fault  of  the  French  tmnslator  or 
ciitt  in  the  origingj. — Ed, 
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To  ascertain  the  amount  of  free  acid,  a  solution  of  lO 
grammes  of  the  sulphate  is  made  into  lOO  c.c.  volume,  and 
05  C.C.  of  the  logwood  tincture  added,  then  standard  solution 
of  soda  poured  in  until  the  dark  violet-red  colour  is  produced. 

M.  W.  Stein  uses  ultramarine  to  shew  the  presence  of  free 
acid  in  sulphate  of  alumina.  Unsized  paper,  coloured  lightly 
with  ultramarine,  is  bleached  by  sulphuric  acid. 

Alumina  is  advantageously  employed  in  dyeing  and  print- 
ing, under  the  form  of  aluminate  of  soda.  In  1819,  Macquer 
and  Hausmann  advised  the  use  of  aluminate  of  potash  in 
dyeing.  With  this  mordant  the  colours  differ  more  or  less 
from  those  produced  with  alum,  depending  upon  the  nature 
of  the  colouring  matter.  To  obtain  the  same  shades  as  from 
alum,  the  aluminate  of  soda  should  be  transformed  into  an 
acid  mordant, 

M.  R.  Wagner  has  remarked  that  the  best  alumina  mordant 
is  obtained  from  ethylamine  aluminate.  Ethylamine  easily 
dissolves  alumina,  and  when  the  solution  is  exposed  to  the 
air  the  ethylamine  evaporates  and  leaves  the  alumina  pure. 
It  is  possible  that  sooner  or  later  ethylamine  may  be  manu- 
factured on  the  large  scale  at  a  sufficiently  low  price  to  be 
used  in  practice. 

Aluminate  of  soda  owes  its  activity  to  its  easy  decom- 
position, which  is  effected  even  by  carbonic  acid  ;  alumina 
separates,  which  forms  lakes  with  the  colouring  matters. 

M.  P.  Morin,  who  was  one  of  the  first  to  employ  aluminate 
of  soda  in  the  production  of  lakes,  mixes  the  colouring  matter 
with  the  aluminate,  and  precipitates  by  sulphuric  acid.  The 
hue  of  the  lakes  shows  a  difference,  according  as  the  addition 
of  acid  is  regulated  to  leave  the  liquid  acid,  alkaline,  or 
neutral. 

An  inconvenience  in  the  preparation  of  lakes  is  that  they 
do  not  readily  subside,  whether  made  hot  or  cold,  or  however 
the  mixture  is  accomplished.  The  difficulty  is  in  some 
measure  overcome  by  causing  the  lake  to  be  formed  in  one 
litre  of  water,  supposing  it  takes  three  litres  to  wash  it 
When  the  lake  is  produced  it  is  well  agitated,  and  then  the 
two  litres  of  water  are  added  and  ^ain  stirred  up  ;  the  lake 
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then  seltles,  and  occupies  only  one-third  of  tlie  volume  of 
the  liquid. 

M.  Dullo  has  communicated  a  process  of  preparing  alumina 
in  a  state  veiy  suitable  for  the  preparation  of  lakes.  The 
alumina,  precipitated  by  ammonia,  is  in  a  gelatinous  form, 
which  contracts  excessively  upon  drying,  forming  fissures, 
The  alumina,  precipitated  from  aluminate  of  soda  by  carbonic 
acid,  at  a  temperature  of  122°  F.,  is  in  the  form  of  a  compact 
powder.  Precipitated  at  higher  temperatures,  tlie  powder  is 
still  more  and  more  dense,  until  it  becomes  too  much  50  for 
dyeing  and  printing  purposes.  If  the  precipitation  is  con- 
ducted at  a  low  temperature,  the  alumina  takes  the  gelatinous 
form  the  same  as  when  precipitated  by  ammonia.  It  is  pro-  I 
duccd  in  the  same  state  when  alum  is  boiled  with  metallic 
zinc  ;  it  is  then  extremely  pure. 

By  altering  the  process  in  the  following  manner,  the  alumina 
is  obtained  in  the  form  of  a  very  fine  powder,  not  at  all  gela- 
tinous, depositing  weli  in  a  grain  of  extreme  tenuity:  Dissolve 
I  lb,  of  alum  in  J^  gallon  of  water,  and  add  75  grains  of  sul- 
phate of  copper  and  about  J^  lb.  of  zinc  tuniings,  leave  the 
mixture  for  three  days  in  a  warm  place,  renewing  the  water 
lost  by  evaporation.  The  copper  is  first  deposited_upon 
the  zinc,  the  two  metals  thus  forming  a  voltaic  couple 
sufficiently  strong  ;  hydrogen  is  disengaged,  sulphate  of  zinc 
is  formed,  and  the  alumina  gradually  separates  in  the  state 
of  a  very  fine  powder;  the  reaction  is  allowed  to  continue 
until  there  is  no  more  alumina  left  in  solution,  or  until 
ammonia  ceases  to  give  a  precipitate.  If  the  reaction  is 
prolonged  beyond  this  point,  oxide  of  iron  will  precipitate  if 
present  The  alumina  washes  easily,  and  does  not  contract 
upon  drying. 

Acetate  of  alumina  is  a  very  useful  composition  in  dyeing. 
Before  the  development  of  the  cryolite  and  bauxite  industries 
it  was  prepared  by  decomposing  sulphate  with  the  acetates  of 
lead,  baryta  or  soda  ;  but  since  that  time  it  is  found  more 
advantageous  to  dissolve  the  alumina  precipitated  from 
aluminate  of  soda  in  acetic  acid.  The  alumina  precipitated 
by  means  of  hydrochloric  acid  dissolves  more  easily  in  acetic 


J 


THE  TEXTILE  COLOUR. 

acid  than  when  carbonic  acid  is  used  to  precipitate  it ;  in  this 
last  case  the  solubility  of  the  alumina  appears  to  be  consider- 
ably impeded  by  the  presence  of  notable  quantities  of 
carbonate  of  soda.  According  to  M.  R.  Wagner,  this  incon- 
venience is  overcome  by  digesting  the  alumina  for  several 
days  either  in  solution  of  acetate  of  alumina  containing  free 
acetic  acid,  or  in  a  solution  of  chloride  of  aluminum. 

Mr.  S.  M.  Lytc  prepares  acetate  of  alumina  by  dissolving 
phosphate  of  alumina  in  phosphoric  acid,  and  precipitating 
by  acetate  of  lead,  the  acetate  of  alumina  remains  in  solution, 
and  the  phosphate  of  lead  which  precipitates  is  used  for 
making  phosphorous  and  phosphoric  acid. 

M.  H.  C.  Hahn  has  described  a  process  for  directly  pre- 
paring a  mordant  of  alumina  free  from  iron  by  means  of 
cryolite.  One  hundred  parts  of  cryolite  washed,  and  in  small 
pieces,  are  mixed  with  88  parts  of  milk  of  lime  ;  the  mixtures 
heated  by  steam  in  a  wooden  vat  made  without  iron  nails; 
upon  boiling  the  decomposition  is  complete.  When  the 
fluoride  of  calcium  has  deposited,  the  clear  liquid  is  drawn  off 
and  diluted  to  lo"  B.  It  is  exactly  neutralized  with  com- 
mercial acetic  acid  at  6°  B- ;  after  a  sufficient  time  two-thirds 
of  the  bulk  can  be  drawn  off  clear,  and  furnishes  pure  acetate 
of  soda.  The  remaining  portion  is  mixed  with  one-third  of 
the  amount  of  acetic  acid  first  used,  and  then  with  46  parts 
of  sulphuric  acid  at  sp.  gr,  1-83  ;  a  solution  is  by  this  means 
obtained  containing  a  mixture  of  sulphate  of  soda  and  an 
aceto-sulphate  of  alumina,  which  is  perfectly  free  from  iron. 


5.     A  New  Reducing  Agent  for  Indigo  Dyeing.*' 


Professor  Clouet,  of  the  Medical  School  at  Rouen,  has 
made  a  study  of  a  substance  sent  by  the  French  Government 
to  the  Industrial  Society  of  that  town  for  examination  as  to   1 
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its  value  as  an  agent  on  dyeing.  This  substance  consists  of 
the  grains  of  a  plant  (Cassia  (ora  of  Linna;us)  growing  in  the 
East  Indies,  Arabia,  Japan,  and  Cochin  China, and  linown  under 
the  name  of  Tagerey-verey  in  Pondicherry  and  other  parts  of 
Hindostan.  In  the  East  it  is  regularly  used  as  a  component  of 
the  indigo  vat,  and  serves  the  same  purpose  as  the  bran, 
madder,  or  molasses  used  in  Europe,  with  this  difference,  that 
here  artificial  heat  is  employed  to  promote  the  action  of  the 
reducing  agents,  while  on  the  Coromandel  coast  the  natural 
heat  alone 'is  employed.  The  so-called  hot-vats  are  chiefly 
used  among  us  for  wool  dyeing,  but  in  India  cotton  is  the 
material  for  which  they  are  employed. 

,  The  analysis  of  these  grains  shewed  the  presence  of  tannic 
acid,  chrysophanic  acid,  sugar,  g^m,  and  starch,  but  nothing 
was  learned  from  it  which  gave  a  clue  to  its  special  properties 
as  a  reducing  agent. 

The  experiments  detailed  in  the  paper  were  made  with  a 
view  to  ascertain  whether  these  grains  could  be  economically 
in  France,  and  whether  they  presented  any  advantage 
over  the  reducing  agents  at  present  in  use. 

The  method  of  using  the  Tagarey-verey  by  the  native  dyers 

given  as  follows:  For  dyeing  10  pieces,  measuring  about 
■ards  in  length  with  a  width  of  25  inches  (representing 
117  square  metres  of  cloth),  there  are  used  about  11^  lb.  of 
the  grains ;  they  are  first  steeped  in  in  5  or  6  gallons  of  cold 
water  and  then  boiled  for  three  or  four  hours.  The  grains  are 
swollen  and  softened  by  this  treatment,  the  water  becomes 
thick  and  gummy,  and  the  whole  is  then  added  to  the  indigo 
vat.  In  fifteen  hours  the  vat  is  ready  to  dye.  This  operation 
is  repeated  every  day. 

According  to  information  received,  the  price  of  the  grains 
in  India  is  about  3  rupees  per  roc  kilogrammes  (say  2  cwt.) 
The  question  to  be  answered  was :  Would  the  use  of 
this  material  be  cheaper  than  the  materials  at  present  used  for 
the  ordinary  copperas  vat .' 

M.  Bcnner  kindly  communicated  the  proportions  of  drugs 
u.-ied  in  making  a  copperas  and  lime  vat  as  at  present  used; 
they  are  as  follows : — 
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44  lb.  Java  Indigo. 

121  lb.  sulphate  of  iron. 

106  lb.  (pick  lime. 

1,870  gallons  water. 
After  one  day's  work  tht  vat  requires  freshening  up  with 
say  12  lb.  of  sulphate  of  iron  and  11  lb.  of  quick  lime;  it 
then  works  for  two  days  and  is  freshened  up  with  the  same 
quantity  of  materials ;  and  another  time  receives  the  addition 
of  the  same  drugs  before  it  is  considered  spent.  This 
represents  a  consumption  of  about  157  lb.  of  sulphate  of  iron. 
Now  to  obtain  a  shade  of  blue  similar  to  the  so-called  Guinea 
blue,  the  above  materials  would  dye  a  quantity  of  cloth  equal 
to  2,362  square  metres,  and  reckoning  the  cost  of  the  sulphate 
of  iron  at  10  francs  the  lOO  kilogrammes,  the  cost  of  the  salt 
per  square  metre  comes  out  as  0'CX}302  franc.  The  ilj^  lb. 
of  Tai^arey-verey  dye  1 17  square  metres  at  a  cost  per  metre 
of  0'0O364  franc.  The  results  therefore  shew  against  the 
Indian  grain,  even  when  it  is  reckoned  at  its  selling  price  in 
Pondicherry  without  adding  anything  for  freight.  To  this 
there  is  the  disadvantage  and  cost  of  having  to  use  heat  for 
the  grains.  It  is  therefore  concluded  that  the  Tagery-v 
cannot  be  profitably  employed  in  indigo  dyeing  in  Europe: 
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6.  M.  Muhel dc  Vinant  on  Dicing,  Printing,  and  Bleaching* 

Crimson  by  Padding. — Two  gallons  sapan  wood  at  13°  Tw., 
2  gallons  thin  tragacanth  gum  water,  2%  lb.  double  chloride 
of  tin.t  3  oz.  nitrate  of  copper  at  84°  Tw.,  the  pieces  are 
padded  in  this  mixture,  hung  up  for  two  days,  washed  and 
finished. 

*  Conliiiuwl  frum  p.  t6i. 

+  We  believe  this  means  the  bidibride  of  lin ;  what  is  called  double  murialc  of 
tin  in  Enfiland,  means  in  some  localities  a  concentrated  solulian  of  the  proto- 
moiiote  of  tin,  in  others  it  meaiu  the  bichloride. — Ed. 
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Saffiower  Pink. — For  about  1 10  yards  of  calico  perfectly 
lite,  take  }^  litre  of  the  prepared  safflower  extract,  at  25  fr. 
c  litre,  and  mix  with  amount  of  water  necessary,  pass  as 
much  cloth  as  required  freshening  up  at  the  rate  of  %  litre 
for  I  ro  yards ;  then  in  the  same  bath  add  i  litre  lime  juice  at 
9°  Tw.,  and  freshen  up  as  required  ;  dry  at  a  gentle  heat,  if 
possible  in  the  air.  This  pink-dyed  calico  must  be  finished 
with  as  little  heating  as  possible.     The  following  paste  may 

^^be  used  for  finishing  :— 

^^V  3  gallons  water. 

^^B  \%  lb.  potatoe  starch. 

^^P  \Y^  lb.  white  starch. 

^^V  4  oz.  white  fat. 

^^nil,  and  add  ^  pint  of  lime  juice.     Use  this  paste  at  about  90°  F., 

^Hlmd  diy  the  goods  in  the  air. 

^B  Flesh  Colour. — Pass  twice  through  weak  annatto  liquor, 
wash,  and  then  dye  a  safflower  pink  upon  it  as  in  the  last 
receipt. 

Apple  Grem. — For  20  lb.  weight  of  cloth,  pass  twice  in  red 
mordant  at  10°  Tw.,  dry,  hang  for  forty-eight  hours,  wash  in 
running  water,  dye  at  140°  F.  in  quercitron  liquor  at  1°  Tw., 
or  else  fustic  until  the  desired  shade  is  obtained  ;  then  add 
2  lb.  of  extract  of  indigo,  or  sufficient  to  give  the  right 
colour,  without  washing  pass  through  a  solution  of  10  gallons 
water,  2  lb.  extract  of  indigo,  and  10  lb.  gum  substitute,  and 
dry  at  a  gentle  heat.     Finish  with  the  following : —  ^^_ 

^H  4  lb.  potato  starch.  ^^^H 

^H  5  gallons  of  ^^^H 

^^^  4  lb.  white  starch.  ^^^H 

^^1  I  gallon  red  liquor  at  12"  Tw.  ^^^H 

^P  %       fat  ^H 
^^T"©  which  may  be  added  a  quantity  of  the  mixed  yellow  and  blue  used 
for  the  dyeing. 

Prusstate  Green. — For  30  lb.  of  cotton  cloth  ;  first  dye 
yellow  with  either  weld  or  quercitron  bark,  wash  and  treat  for 
[balf-an-hour  witli  3  lb.  nitrate  of  iron  at  84°,  and  3  oz.  crystals 
'jof  tin  at  a  temperature  of   100°  F.,  and  afterwards  wash. 
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Then  dissolve  ij^  lb.  yellow  prussiate  in  warm  ^vater  at  loo' 
F.,  and  add  J^  lb.  sulphuric  acid,  work  in  for  half-an-hour  and 
wash.  Dye  again  at  160°  F.  in  bark  or  weld,  with  addition  of 
a  little  alum,  lift,  and  without  washing  finish  off  in  an  extract 
of  indigo  liquor,  mixed  with  a  little  alum. 

Chrome  Orange. — Dissolve  at  a  boiling  heat  12%  lb.  of 
sugar  of  lead,  and  61^  lb,  of  powdered  litharge  in  %%  gallons 
of  water,  filter,  and  reduce  to  24°  Tw.  Pass  the  pieces  twice 
in  this  liquor,  and  then  in  a  mixture  of  lime  and  water,  to 
which  some  of  the  above  lead  liquor  has  been  added  and 
well  mixed,  rinse.  Dye  cold  in  bichromate  of  potash  acidified 
with  sulphuric  acid,  and  wash.  To  raise  the  orange,  pass 
through  boiling  lime  and  water.  Another  method  given  by 
M.  de  Vinant,  as  used  in  Manchester,  is  to  raise  the  orange 
colour  at  once  without  dyeing  yellow,  in  what  is  called  caustic 
chrome,  that  is  a  mixture  of  bichromate  of  potash  and 
lime. 

Process  for  Dyeing  Royal  Blue  on  Cotton. — Sixty  gallons  of 
water  at  122°  F.,  9  lb.  nitrate  of  iron  at  84°  Tw.,  ij^  !b.  tin 
crystals.  Work  in  this  mixture  for  half-an-hour,  and  wash 
well.  Then  pass  for  half-an-hour  in  60  gallons  of  water  at 
122°,  2%  lb.  of  yeilow  prussiate  of  potash  and  i^  lb.  of 
sulphuric  acid  ;  then,  without  washing,  pass  back  into  tin  and 
iron  bath  above,  and  work  in  it  ha!f-an-hour  ;  wash  very  well, 
and  give  another  half-hour  in  the  prussiate  bath.  Freshen  up 
the  first  bath  with  3  lb.  of  nitrate  of  iron  and  10  oz.  of 
crystals  of  tin,  pass  again  half-an-hour  in  it,  wash  well,  and 
pass  again  in  the  prussiate,  freshened  up  with  "^  lb.  of 
prussiate  and  i  lb.  sulphuric  acid,  and  wash  off. 

This  is  the  old  process  of  dyeing  Prussian  blue,  the  repeated 
passages  in  the  separate  baths  are,  of  course,  to  increase  the 
depth  of  colour ;  the  washing  out  of  the  tin  and  iron  bath 
before  entering  into  the  prussiate  is  to  avoid  loss  of  prussiate 
by  precipitation  of  Prussian  blue  in  the  bath,  or  the  super- 
ficial deposition  of  it  upon  the  cotton,  which  would  cause  the 
goods  to  be  dusty  when  dried, 

For  purposes  of  reference  and  comparison,  and  not  as 
possessing  any  particular  novelty  or    excellence,  we  give 
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receipts  for  several,  chiefly  grey  and  drab,  shades  upon 
cotton,  from  De  Vinant,  commencing  with  the  various 
standard  liquors  employed,  and  which  are  afterwards  referred 
to  by  their  numbers. 
I  Catechu  Standard  No.  i. — 5  gallons  boiling  water,  4  lb. 
yellow  catechu — I J^  lb.  sulphate  of  copper.     Use  the  clear. 

Wool  Catechu  Standard  No.  2. — ^  gallons  boiling  water — 
6  lb.  sulphate  of  copper — 20  lb.  brown  catechu.  Boil  half- 
an-hour  and  use  the  clear. 

No.  J  Standard. — 60  gallons  hot  water — 2  J^  lb.  bichromate 
f  potash. 
No.  4  Standard. — 10  gallons  boiling  water — l^^  lb.  bichro- 
late  of  potash — 3  lb.  sulphate  of  iron— 2  lb.  acetic  acid. 
No.  J  Staiitiard. — 50  gallons  water — lOoz.  sulphate  of  iron. 
Wtjtt  deposit,  decant  off  the  clear,  and  add  to  it  i  lb.  acetic 
factd. 

No.  6  Standard. — 10  gallons  boiling  water — 7  lb.  sumach, 
toil  together  for  fifteen  minutes,  use  the  clear. 
No.  7  Standard.— 10  gallons  water — 10  lb.  bruised  galls. 
toil  two  hours  and  use  the  clear. 

No.    S   Staitdard.—io  gallons  water — 10  lb.  bablah    in 
lowder.     Boil  two  hours  and  use  the  clear. 
No.   9   Standard. — 10  gallons   water — ro   lb.  alder   bark. 
*Boil  tliree  hours  and  use  the  clear. 

No.  10  Standard. — 10  gallons  water— 10  lb.  chestnut  baric. 
Boil  two  hours  and  use  the  clear. 

No.  II  Standard.— 10  gallons  water — 10  lb.  divi-divi, 
broken.     Boil  three  hours  and  use  the  clear. 

No.  13  Standard. — 10  gallons  water — 10  lb.  quercitron  bark. 

I  Boil  two  hours  and  use  the  clear. 
No.  13  Standard. — 10  gallons  water — 5  lb.  logwood.      Boil 
two  hours  and  use  the  clear. 
Giv 
No 


Salmon  Colour,  No.  1. 

r  |)art  No,  3  standard. 

8  parts  water. 
\  Give  two  ends,  leave  on  the  roll  two  hours 
iNo.  3  standard,  leave  one  hour  and  wash. 


then 
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Light  Brown,  No.  2. 

6  parts  water. 

I  part  No.  2  standard 
Give  two  ends,  leave  on  the  roll  two  hours,  then  pass  into 
No.  3  standard,  leave  one  hour  and  wash. 

Light  Cliocolate  and  Ventre  de  Biclie  are  dyed  in  precisely 
the  same  manner  and  with  the  same  materials  by  diminishing 
the  proportion  of  water  to  the  catechu  standard. 

Olive,  No.  5. 

I  part  No.  2  standard. 

6  parts  water. 
Give    two    ends ;    two  hours    afterwards    pass  into   No.   4 
standard,  leave  one  hour  and  wash  oflf. 

Yellow  (Janne  Maure),  No.  6. 

I  part  No.  I  standard. 

I  part  water. 
Give  two  ends ;  two  hours  afterwards  pass  in  No.  3  standard, 
leave  one  hour  and  wash. 

Common  Grey,  No.  7. 

I  part  logwood  standard  No.  13. 
I  part  sumach  standard  No.  6. 

4  parts  water. 

Give  two  ends,  and   then   pass  into  No.   5  standard,  then 
wash. 

Pearl  Grey,  No.  8. 

I  part  No.  10  standard. 

5  parts  water. 

Give  two  ends,  and  then  pass  into  No.  .5  standard. 

Light  Grey,  No.  9. 

I  part  No.  9  standard. 
5  parts  water. 
Give  two  ends,  and  then  pass  into  No.  5  standard. 

Fink  Grey,  No.  10. 

I  part  No.  1 1  standard. 
4  parts  water. 
Give  two  ends,  and  then  pass  into  No.  5  standard. 
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Monae  Grey,  No.  11. 

I  part  No.  7  standard. 
3  parts  water. 
teve  two  ends,  and  then  pass  into  No.  5  standard. 
Pearl  Grey,  No.  12. 
1  part  No.  8  standard. 
3  parts  water. 
Kve  two  ends,  and  then  pass  into  No.  J  standard. 
OUve,  No.  13. 

1  part  No.  1 2  standard. 

2  parts  water. 
Bivc  two  ends,  and  then  pass  into  No,  5  standard. 

Merdoie,  No.  14. 
t  part  No.  7  standard. 

1  part  No.  I  standard. 
6  parts  water. 

^vc   two   ends,   and  two  hours  afterwards  pass  into  No.  4 
indard. 

Light  Grey,  No.  15. 

2  parts  No.  7  standard. 
S  parts  water. 

Give  two  ends,  and  two  hours   afterwards  pass  into  No.   5 
_standard ;  wash, 

Sumach  Grey,  No.  16. 
2  parts  No.  6  standard, 
S  parts  water, 

5ive  two  ends,  and  one  hour  aftenvards  pass  into  No,  S 
^Jtandard;  wash. 

Steel  Grey,  No.  17. 

1  part  No.  8  standard, 

2  parts  water. 

I  Give    two   ends,  and  one  hour  afterwards    pass  into  No.  5J 
I  standard  ;  wash. 

Slate  Grey,  No.  16. 

2  parts  No.  9  standard. 

3  parts  water. 

EGive   two   ends,   and   one   hour  afterwards  pass  into  No.  5 
standard ;  wash. 
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Dark  Pearl  Orey,  No.  19. 

1  part  No.  lo  standard. 

2  parts  water. 

Give  two  ends,  and  one  hour  afterwards  pass  into  No.  $ 
standard ;  wash. 

Dark  Orey,  No.  20. 

1  part  No.  II  standard 

2  parts  water. 

Give  two  ends,  and  one  hour  afterwards  pass  into  No.  5 
standard ;  wash. 

MiUer's  Grey,  No.  2L 

I  part  No.  6  standard. 

I  part  No.  13  standard. 

4  parts  water. 
Give  two  ends,  and  one  hour  afterwards  pass  into  No.  5 
standard ;  wash. 

Dark  MiUer's  Grey,  No.  22. 

1  part  No.  6  standard. 

2  parts  No.  13  standard. 
2  parts  water. 

Give  two  ends,  and   one  hour  afterwards  pass  into  No.  5 
standard ;  wash 

Dark  Pearl  Grey,  No.  23. 

1  part  No.  6  standard. 

4  parts  No.  13  standard. 

2  parts  water. 

Give  two  ends,  and   one   hour  afterwards  pass  into  No.  5 
standard  ;  wash. 

Bluish  Light  Grey,  No.  24. 

I  part  No.  6  standard. 

6  parts  No.  13  standard. 
4  parts  water. 

Give  two  ends,  and  one  hour  afterwards  pass  into  No.  5 
standard  ;  wash. 

Pearl  Grey,  No.  25. 

I  part  No.  I  standard. 

I  part  No.  13  standard. 

7  parts  water. 
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Give  two   ends,   and   one   hour    afterwards    pass    into    the 
standard  N.  No.  i,  below,  and  wash, 

Standard  N.  No.  /.— i  part  standard  No.  4,  2  parts  water. 
Steel  Grey,  No.  26. 

1  part  No.  2  standard, 
z  part  No.  13  standard. 

7  parts  water. 

I^ive   two   ends,    and   two   hours   afterwards   pass   into   the 
ptandard  N.  No.  i,  above,  and  wash. 

Fetiille  Mort,  Dead  Leaf,  No.  27. 

2  parts  No.  2  standard. 
I  part  No.  13  standard. 

8  parts  water. 
Give   two   ends;    and    two   hours   afterwards   pass   into  N. 
No.  I  standard  ;  wash. 

Angora  Grey,  No.  26. 

^^  I  part  No.  6  standard. 

^H  1  part  No.  7  standard. 

^P  8  parts  water. 

^^uve  two  ends,  and  then  pass  into  No.  5  standard  ;  wash. 

^M  Light  Steel  Grey,  No.  29. 

^H  I  part  No.  6  standard. 

^^1  z  parts  No.  7  standard. 

^H  7  pans  water. 

^Riive  two  ends,  and  then  pass  into  No.  5  standard  ;  wash. 
H  Tonrterelle,  or  Figeoii  Grey,  No.  30. 

^T  I  part  No.  2  standard. 

I  part  No.  1 1  standard. 
6  parts  water. 
Give   two   ends ;   two   hours  afterwards  pass  Into  N.  No.  i 
standard  ;  wash. 

Salmon  Grey,  No.  31. 
I  part  No.  2  standard, 
I  part  water. 
Give  two  ends ;  two  hours  afterwards  pass  into  N,  No,  i 
standard ;  wash. 
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Olive  Orey,  No.  32. 

2  parts  No.  2  standard 

I  part  No.  12  standard 

6  parts  water. 
Give  two  ends;   two  hours  afterwards  pass  into  N.  No.  i 
standard  ;  leave  two  hours  and  wash. 

Light  Grey,  No.  33. 

I  part  No.  2  standard 

I  part  No.  9  standard 

8  parts  water. 
Give  two  ends;  two  hours  afterwards  pass  into  standard  N. 
No.  I ;  leave  two  hours  and  wash. 

Ash  Orey,  No.  34. 

I  part  No.  2  standard 

3  parts  Na  8  standard 

1  part  No.  7  standard. 
10  parts  water. 

Give  two  ends ;  two  hours  afterwards  pass  into  standard  N. 
No.  I  ;  leave  two  hours ;  wash. 

Silver  Grey,  No.  35. 

3  parts  No.  2  standard 

2  parts  No.  1 1  standard 

1  part  No.  12  standard. 
10  parts  water. 

Give  two  ends ;  two  hours  afterwards  pass  into  standard  N. 
No.  I  ;  leave  two  hours ;  wash. 

Dark  Pigeon  Grey,  No.  36. 

2  parts  No.  2  standard 
2  parts  No.  1 1  standard. 
2  parts  No.  12  standard. 
10  parts  water. 

Give  two  ends ;    two    hours  afterwards    pass  into  No.    1 1 
standard  ;  leave  two  hours  ;  wash. 


GNEHM  ON  AURA  NT/ A. 


7,     Upon  a  Peculiar  Property  of  Auranlia, 

M.  R.  Gnehm,  of  Zurich,  in  the  September  number  of  the 
Berichte  der  Deiitschm  Chemisclien  Gfsellschafl,  draws  attention 
to  a  property  of  the  coluuring  matter  called  aurantia,  which  ia 
of  some  importance  to  those  who  have  to  practically  apply  it. 
Aurantia  has  been  for  some  time  manufactured  by  the  Berlin 
Aniline  Colour  Company,  and  it  has  come  into  use  for  dyeing 
wool  and  silk  of  a  fine  orange  colour.  Gnehm's  attention 
was  drawn  by  Nolting,  of  Lyons,  and  Meister,  of  Thalwcil,  to 
the  similarity  which  this  product  had  to  a  substance  discovered  \ 
and  described  by  him  some  time  before,  and  he  took  the 
trouble  to  ascertain  the  constitution  of  the  colouring  matter ; 
he  says : — 

"The  commercial  product  is  in  the  form  of  a  brick-red 
powder,  soluble  in  water,  from  which  it  can  be  obtained  in 
reddish  brown  crystals,  and  proves  to  be  the  ammonia  salt  of 
an  acid  melting  and  decomposing  at  238°,  which  from  all  its 
properties  is  without  doubt  identical  with  the  body  I  described 
in  this  journal  (Berichte  vii.,  p.  1399),  under  the  name  of 
dipicrylamin  (hcxanitrodiphenylamin).  The  colouring  con- 
stituent of  this  material  is  therefore  the  same  as  the  ammonia 
salt  of  hexanitrodiphenylamin,  which  I  likewise  described. 

"The  tinctorial  properties  of  the  hcxanitrodiphenylamin 
and  its  salts,  which  were  long  ago  known  to  me,  induced  me 
to  make  experiments  for  its  manufacture  on  the  large  scale, 
in  the  well-known  aniline  works  of  Bindschcdler  and  Buseh, 
of  Basle,  and  towards  the  end  of  1874  the  ammonia  compound 
was  brought  into  the  market  by  this  firm ;  but  it  was  soon 
withdrawn  again,  and  its  manufacture  entirely  given  up.  on 
account  of  its  exhibiting  an  entirely  unexpected  property, 
which  at  the  commencement  had  escaped  my  observation. 

"  It  will  not  be  uninteresting  either  for  manufacturers  or 
consumers  of  this  newly-appeared  article  of  commerce  to  be 
ac<^uainted  with  a  possible  property  of  it,  which  has  not  yet 
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been  noted ;  I  therefore  give  the  following  extract  from  a 
paper  of  mine  which  appeared  more  than  a  year  ago. 

"'A  property  which  has  not  yet  been  mentioned,  of  both 
hexanitrodiphcnylamin  and  its  salts,  is  of  some  interest. 
These  bodies  are  colouring  matters,  whether  suspended  in 
water  or  in  solution  ;  either  in  water  or  alcohol  they  dye  sJlk 
and  wool  of  a  beautiful  orange  colour  (similar  to  that  from 
phosphine).  This  would  be  of  some  practical  importance, 
especially  considering  the  cheapness  of  the  material,  if  it  were 
not  for  another  property  which  prohibits  the  general  employ- 
ment of  these  substances. 

" '  These  bodies  /tare  a  powerful  irritating  action  on  the  skin, 
producing  a  rash,  which  is  simi/ar  to  that  caused  by  rubbing  in 
crotoH  oil  or  tartar-emetic  ointment.  This  effect,  however,  is 
not  universal ;  many  persons  are  so  affected  by  extremely 
dilute  solutions,  others  on  the  contrary  do  not  suffer  from 
even  concentrated  liquors.'" 

"  This  action  is  seen  principally  upon  the  workmen  who 
employ  the  colouring  matter.  Even  the  silk  dyers,  who  for 
the  most  part  work  only  in  very  weak  solutions,  are  not  free 
from  it ;  in  short,  these  substances  cause  so  much  trouble  on 
a  works,  that  their  extended  employment  must  be  given  up." 

In  the  same  journal  and  immediately  following  this  article 
is  a  reply  to  it  by  C.  A.  Martius,  who  it  will  be  seen  is 
interested  in  the  manufacture  of  aurantia  and  not  at  all 
inclined  to  admit  the  correctness  of  the  statements  or  con- 
clusions of  the  Zurich  chemist ;  he  says  : — 

"  The  foregoing  note  of  Herr  Gnehm  relates  to  an  orange- 
yellow  colouring  matter  known  as  aurantia,  which  has  for 
some  time  past  been  produced  in  our  manufactory  and  sold  to 
the  trade. 

■'  As  to  the  poisonous  action  which  is  said  to  belong  to  it, 
because  the  dyestuff  has  proved  injurious  to  particular  indi- 
viduals, it  seems  to  me  that  it  should  rather  be  attributed  to 
some  impurity  or  to  some  other  method  of  manufacturing  it, 
for  our  colouring  matter,  nothwithstanding  the  statements  of 
Herr  Gnehm,  has  now  for  nearly  twelve  months  been  regularly 
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and  in  lai^e  quantities  manufactured  by  us,  without  any  of 
tho  operatives  or  chemists  occupied  in  its  mailing,  or  any  of 
the  dyers  who  have  been  almost  daily  working  with  it, 
experiencing  the  poisonous  property  ascribed  to  it  by  Herr 
R.  Gnehm. 

"  Researclies  have  been  expressly  made  upon  this  matter 
by  Herr  Salkowski,  of  the  Physiological  Institute  of  this  place 
(Berlin),  and  by  the  official  expert,  Herr  O.  Zuireck,  which  have 
satisfactorily  demonstrated  the  harmlessness  of  our  product, 
and  I  have  not  the  slightest  hesitation  in  recommending  this 
colouring  matter  as  a  perfectly  innocent  material  for  the 
dychousc. 

I  may,  moreover,  observe  that  similar  idiosyncracies  to 

it  observed  by  Herr  R.  Gnehm  with  regard  to  dipicrylamin, 
exist  also  with  reference  to  other  substances,  for  example, 
acetic  acid,  arsenic  acid,  corallin,  bichromate  of  potash,  and   ' 
with  some  articles  of  food,  and  this  without  affecting  their   \ 
common  use. 

"  I  cannot,  therefore,  admit  that  aurantia  has  any  more 
injurious  properties  than  belong  to  a  whole  list  of  other  drugg 
and  dyestuffs,  which  are,  however,  daily  employed  in  dyeing 
without  hesitation." 

So  the  matter  rests  at  present  between  Herren  Gnehm  and 
'Martias. 


Kbal 
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S.     upon  the  "Greening"  of  Aniline  Black. 


Though  aniline  black  is  one  of  the  fastest  colours  known 
to  dyers  and  printers,  it  has  its  weak  side,  and  that  is  its 
tendency,  under  certain  conditions,  to  lose  its  full  and  deep 
shade,  assuming  a  greenish  hue.  which  gives  a  dull  and 
disagreeable  aspect,  not  only  to  the  black  itself,  but  to  other 
colours  with  which  it  may  be  associated  in  calico  printing. 
Tlie  causes  of  this  change  have  occupied  the  attention  of 
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many  chemists  and  practical  workers,  and  conspicuous  among 
them  several  members  of  the  Industrial  Society  of  Rouen. 
Messieurs  Lamy,  Glanzmann,  D^picrre,  and  Witz  have 
separately  communicated  the  results  of  their  experiments 
and  the  conclusions  they  have  come  to  upon  this  matter. 
They  do  not  agree  in  several  important  details,  but  as  their 
papers  are  both  able  and  interesting,  and  undoubtedly  valuable 
contributions  to  our  knowledge  of  this  remarkable  colour, 
we  give  here  a  full  translation  of  them  from  the  first  and 
second  volumes  of  the  Bulletin  of  the  above-named  Society. 

M.  F.  Lamy's  communication  is  as  follows : — 

When  a  weak  solution  of  aniline  salt,  either  the  sulphate, 
tartrate,  or  muriate  is  thickened  with  the  addition  of  oxidizing 
bodies,  printed  with  roller,  and  properly  oxidized,  two  very 
distinct  shades  of  colour  are  obtained,  according  to  the 
method  of  raising  or  fixing,  which  may  be  in  one  case 
accomplished  by  weak  or  strong  solutions  of  bichromate  of 
potash,  and  in  tht;  other  by  means  of  carbonate  of  soda. 

Thus,  by  passing  in  bichromate  of  potash,  soaping,  and 
clearing  either  in  weak  hypochlorite  of  soda  or  common 
bleaching  powder  solution,  a  violet  shade  is  obtained ;  by 
passing  in  carbonate  of  soda,  soaping,  and  washing,  a  bluish 
shade  results. 

By  steeping  specimens  of  these  two  shades  in  muriatic 
acid  at  \%  Tw.,  and  temperature  of  60°  to  65°  F.,  it  will  be 
observed  that  the  violet  shade  resists  the  action  of  the  acid 
better  than  the  blue  shade,  which  immediately  changes  to 
green. 

Considering  the  results  of  this  experiment,  we  asked  our- 
selves whether  this  blue  and  violet  were  not  the  same  body 
at  a  different  stage  of  oxidation,  and  whether  the  black  itself 
was  not  composed  of  a  number  of  layers  of  these  shades  also 
at  a  certain  degree  of  oxidation.  The  following  experiments 
seem  to  give  support  to  this  idea  : — 

If  we  take  bits  from  a  piece  printed  with  aniline  black 
during  the  time  of  its  oxidation  in  the  ageing  room,  and 
submit  them  to  the  action  of  bichromate  of  potash  and 
carbonate  of  soda,  we  shall  have  as  many  shades  of  violet 
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and  blue  as  we  have  different  times  of  the  ageing.  When 
the  aniUne  black  has  been  completely  oxidized,  and  portions 
treated  on  the  one  hand  with  bichromate  and  cleared,  and  on 
the  other  by  carbonate  of  soda,  wc  shall  obtain  a  violct-black 
in  the  first  case,  and  a  blue-black  in  the  other.  The  violet- 
black  resists  the  action  of  washing,  acids,  and  light  much 
better  than  the  blue-black. 

To  confirm  these  results  we  experimented  upon  a  black 
containing  a  large  proportion  of  aniline  (^  lb.  of  liquid 
aniline  per  gallon  of  colour).  After  ageing  in  the  room  at 
a  temperature  of  86"  F.  dry  bulb,  and  83°  F.  wet  bulb,  for  a 
period  of  time  varying  from  eighteen  to  forty-eight  hours,  a 
portion  of  the  black  was  passed  in  bichromate  of  potash, 
washed,  and  passed  into  alkaline  hypochlorite  of  soda ;  a 
second  portion  was  passed  into  solution  of  bleaching  powder 
ind  washed,  and  a  third  into  alkaline  hypochlorite  of  soda 

id  washed  ;  a  fourth  into  alkaline  hypochlorite  and  weak 
carbonate  of  soda;  a  fifth  into  carbonate  of  soda,  washed, 
soaped,  and  passed  into  alkaline  hypochlorite ;  and,  lastly,  a 
sixth  steamed  for  three  quarters  of  an  hour,  chromed  and 
washed.  The  result  of  these  experiments  was  that  the  black 
which  had  been  most  completely  oxidized  resisted  best  the 
attempts  to  make  it  green. 

We  arrived  at  a  point  in  this  direction  where  a  black  was 
obtained  scarcely  greening  at  all  by  light  or  washing  with 
acid. 

Amongst  the  specimens  submitted,  there  are  two  upon 
which  particular  attention  is  directed.  One  made  with 
muriate  of  aniline,  which  had  forty-eight  hours'  ageing,  and 
then  passed  in  carbonate  of  soda  and  soap  ;  the  other  made 
with  tartrate  of  aniline,  also  with  forty-eight  hours'  ageing, 
then  passed  in  bichromate  of  potash,  washed,  passed  in 
chlorine,  and  soaped.  These  two  specimens  were  left  for  a 
whole  night  in  hydrochloric  acid  at  1%"  Tw,  at  about 
60°  F. 

It  may  be  seen  that  the  first  is  completely  green,  while 
the  second  has  changed  so  little  that  the  difference  cannot 
be  observed  at  a  little  distance  ;  it  appears  as  a  fine  black. 
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In  further  searching  for  the  cause  of  the  greening  of  aniline 
black,  we  were  led  to  make  the  following  experiments  which, 
in  combination  with  those  given  above,  support  the  conclu- 
sions of  this  short  paper  : — 

We  steeped  a  specimen  of  black,  printed  with  the  tartrate 
and  fixed  in  carbonate  of  soda,  in  a  solution  of  muriatic 
acid  at  about  3°  Tw.,  and  afterwards  washed  in  distilled 
water.  A  portion  was  placed  in  a  hot  liquid  containing 
chlorate  of  potash  and  hydrochloric  acid.  The  green  at  once 
changed  into  a  fine  black. 

Another  specimen  of  black  made  green  by  hydrochloric 
acid  and  washed  in  distilled  water,  was  steeped  in  a  weak  and 
cold  mixture  of  chlorate  and  acid,  and  became  restored  to  a 
good  black.  A  specimen  of  black,  not  previously  turned 
green  by  acid,  was  put  into  the  same  solution ;  the  black 
remained  good,  not  undergoing  any  change  in  shade. 

A  specimen  of  black  was  put  into  contact  with  sulphuretted 
hydrogen,  ic  became  green  at  once.  This  sample  exposed  to 
air  and  light  returned  to  an  intense  black. 

The  action  of  suphurctted  hydrogen  is  more  apparent 
upon  a  damp  than  upon  a  dry  specimen.  A  black  which 
has  gone  through  the  starching  and  finishing  operations  is 
less  quickly  acted  upon  by  sulphuretted  hydrogen  ;  but  in 
every  case  the  black  eventually  becomes  green. 

The  hydrosulphite  of  soda  acts  upon  the  black  like 
sulphuretted  hydrogen. 

In  the  presence  of  an  excess  of  caustic  soda,  the  hydro- 
sulphite  of  soda  reduces  the  black  ;  but  in  this  case  the  black 
is  restored  by  long  exposure  to  the  air. 

A  specimen  of  black  made  green  by  sulphuretted  hydrogen, 
washed  in  distilled  water,  and  placed  in  a  jar  of  oxygen,  is 
immediately  brought  back  to  its  original  colour. 

Another  specimen  made  green  by  muriatic  acid,  washed  in 
distilled  water,  and  put  into  oxygen  gas,  was  restored  to  an 
intense  black. 

Another  specimen  made  green  by  muriatic  acid  was 
immediately  restored  to  black  by  placing  it  in  a  solution  of 
chlorine  gas. 


^H  GLANZMANN  ON  ANILINE  BLA  CK.  ^23 

Conclusions. — The  question  of  aniiini;  black  should  be 
looked  at  from  tlircc  points  of  view  :— 

(i)  What  is  the  theory  of  the  production  of  aniline  black 
upon  cotton  cloth  ? 

(2)  What  are  the  influences  which  cause  the  black  to 
become  green  ? 

t(3)  What  are  the  best  means  of  assuring  the  stability  of 
ailine  black  and  preventing  greening  ? 
(1)  Aniline  black  is  obtained  upon  cotton  by  a  successive 
xidation  in  layers  (couclics)  of  the  aniline. 
(2)  The  change  of  the  black  to  green  appears  to  be  due  to 
some  action  which  takes  a  certain  quantity  of  oxygen  from 
the  aniline. 

(3)  The  best  means  of  assuring  the  stability  of  the  black 
and  to  diminish  the  action  of  greening  is  to  promote  the 
intimate  combination  of  the  aniline  with  oxygen  ;  that  is  to 
favour  the  oxidation  or  oxygenation  of  the  aniline. 

In  practice,  the  means  of  oxidation  are  prolonged  by 
hanging  in  the  ageing  rooms  heated  as  high  as  100'  F., 
'^e  action  of  bichromate,  alkaline   hypochlorite,   and   even 

laming. 

The  passage  in  carbonate  of  soda  does  not  add  to  the 
intensity  of  the  black. 

It  is  proper  to  add  that  the  nature  of  the  aniline  salt  is  not 
unimportant,  either  for  obtaining  a  complete  fixation  of  the 

liline  or  for  avoiding  the  serious  danger  of  tendering  the 

.th. 


We  now  pass  on  to  the  paper  of  M.  R.  Glanzmann,  which  is 
entitled  "Note  upon  the  Black  from  the  Muriate  of  Aniline." 
The  author  says  : — 

The  stability  of  aniline  black  upon  vegetable  fibre  depends 
upon — 
^^      (i)  The  composition  of  the  colour. 
^L     (2)  The  oxidation. 

^^B    (3)  The  raising  and  auxiliary  treatments  which  arc  given 
^BSo  developc  the  black. 
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With  regard  to  the  composition  of  the  colour,  we  may 
observe  the  following  facts  : — 

If  the  colour  is  too  acid  it  gives  a  black  which  soon 
becomes  green  when  exposed  to  the  action  of  air,  moisture 
or  acids.  If  the  aniline  salt  is  too  low  in  quantity,  or  not 
properly  oxidized  in  the  colour,  the  same  defect  is  observed. 

The  tliickening  has  a  great  influence  upon  the  fastness  of 
the  black.  Many  thickenings  prevent  the  development  by 
masking  the  salts  ;  when  the  quantity  of  colour  deposited  on 
the  fibre  is  too  small,  or  when  the  colour  is  too  thick,  the 
blacks  obtained  are  not  so  fast. 

Black  printed  by  hand-block  is  more  stable  than  roller- 
printed  black,  even  when  the  roller  colour  is  made  a  fourth 
stronger,  and  the  conditions  are  the  most  favourable  possible. 
Iron  salts  favour  in  a  high  degree  the  development  of  the 
black,  but  the  colour  is  not  so  fast 

If  the  black  be  oxidized  at  a  low  temperature,  say  between 
so"  and  5o"  F.,  or  if  tlie  oxidation  is  carried  on  too  rapidly,  the 
colour  produced  is  very  sensitive, 

A  slow  and  gradual  oxidation  alone  can  yield  the  most 
stable  black  ;  one  or  two  days'  cool  hanging  after  printing,  and 
then  a  dozen  hours  of  oxidation  at  77"  F.  for  the  dry,  and  72' 
F.  for  the  wet  bulb,  has  given  us  the  best  results  as  to  beauty 
and  fastness  of  colour  without  tendering  the  cloth. 

Simply  washing  off  the  thickening  and  saturating  the  acids 
is  not  sufficient  to  give  a  good  black,  it  is  necessary  in  tliis 
operation  to  complete  and  perfect  the  oxidation  ;  this  is 
accomplished  by  means  of  bichromate  of  potash,  and  the 
hypochlorites  of  lime  and  soda. 

The  greening  of  the  black  is  not  a  dcoxidation  ;  if  it  was, 
the  action  would  be  of  a  quantitative  nature,  that  is  to  say,  a 
certain  definite  amount  of  acid  would  make  green  a  definite 
and  constant  quantity  of  aniline  black. 

Reducing  agents,  as  the  hydrate  of  protoxide  of  iron, 
glycerine,  zinc  powder,  etc.,  have  no  action  upon  the  black. 

The  reduced  shades  of  aniline  black  cannot  resist  in  tlic 
least  degree  the  greening  action  of  acids. 
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Pure  salts  of  aniline  give  the  finest  black;  mixed  salts  give 
acks  less  beautiful  and  less  solid. 
Contrary  to  the  opinions  of  many,  we  believe  that  there  is 
but  one  aniline  black,  and  that  its  fastness  or  stability  is  in 
direct  proportion  to  the  quantity  of  it  which  is  applied 
upon  a  given  portion  of  cloth.  The  development  of  the 
black  can  be  easily  followed  through  its  different  stages. 

As  soon  as  a  green  shade  is  visible  upon  the  fibre  there  is 
production  of  aniline  black ;  but  On  account  of  the  small 
quantity  of  it  formed  it  is  not  fast ;  the  quantity  of  black  can 
be  observed  gradually  increasing,  for  under  proper  conditions 

*the  colour  becomes  light  green,  dark  green,  and  finally  bronze 
colour.  These  three  shades  correspond,  after  washing  off,  to 
^ree  different  blacks  as  regards  stability  and  appearance. 
The  light  green  gives  a  true  blue  colour,  the  dark  green  a 
blue-black,  and  the  bronze  an  intense  black,  which  can  be 
modified  to  a  dark  brown-black  by  strong  oxidizing  agents  ; 

I  this  latter  is  the  fastest  black. 
I    Conclusions. — Blacks  from  aniline  salts  always  become  green 
Drben  placed  in  contact  with  acids  or  acid  salts. 
Alkalies  restore  the  black  colour. 
'    This  reaction  is  a  characteristic  feature  of  aniline  black, 
just  as  the  reactions  of  litmus,   annatto,  etc.,  which  change 
colour  by  contact  with  acids  and  alkalies. 

The  more  intense  the  black,  in  other  words  the  greater 
quantity  of  it  which  is  deposited  upon  a  given  point,  the  less 
visible  is  this  property  of  it,  and  the  more  resistant  and  stable 
the  colour. 

To  obtain  a  fast  aniline  black,  or  one  the  least  liable  to 
become  green  and  lose  its  brilliancy,  the  following  conditions 
must  be  satisfied  : — 

As  large  an  amount  as  possible  of  neutral  salt  of  aniline 

must  be   in  the  colour,  representing   10  to    16  oz.  of  pure 

aniline  per  gallon  of  colour. 

^L      The  oxidation  must  be  quite  complete  before  washing  off 

^K-Or  raising. 

^K     Lastly,  the  black  must  have  a  final  development  by  power* 

M i 
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ful  oxidizing  agents,  applied  during  or  after  the  cleansing 
from  thickening. 

Among  the  specimens  brought  to  support  these  state- 
ments, a  black  made  from  a  mixture  of  chlorate  and  muriate 
of  aniline  shewed  the  best  colour  both  as  to  excellence  and 
stability.  This  mixture  permits  the  production  of  a  very 
intense  black,  without  any  damage  to  the  cloth.  It  resists  the 
action  of  dilute  muriatic  acid. 

The  muriate  of  aniline  mixed  with  muriate  of  naphthyla- 
mine,  gives  a  black  which  is  not  easily  turned  green  ;  but  if 
there  be  much  naphthylamine,  the  black  is  dull,  and  tlie 
whites  are  not  good. 

The  black  made  with  iron  gives  the  worst  results ;  it 
becomes  green  very  readily  ;  the  nitrate  and  chloride  of  iron 
also  tender  the  cloth. 

So  far  M.  Glanzmann.  We  next  come  to  a  paper  of  M.  J. 
D^pierre  upon  the  same  subject.     He  says  : — 

The  question  which  the  chemical  section  of  tlie  society 
submitted  was  as  follows : — 

To  enquire  w/iat  are  the  causes  of  aniline  black  becoming 
green,  and  above  all,  what  practical  means  are  there  for 
remedying  this  defect. 

Before  entering  upon  the  subject,  I  believe  it  will  be  useful 
to  recall  the  opinions  which  have  been  expressed  upon  some 
of  the  known  properties  of  this  colour. 

According  to  a  writer  in  Wurtz's  Dictiounaire  de  CItemie, 
'aniline  black  is  a  unique  product,  it  becomes  dark  green  by 
contact  with  acid,  and  also  by  long  exposure  to  air.  A  simple 
washing  (?)  restores  it  to  its  original  colour.  It  is  insoluble 
in  all  the  usual  chemical  agents  ;  the  strongest  sulphuric  acid 
does  not  act  upon  it.  Nitric  acid  changes  it  into  picric  acid. 
Upon  fibres  it  possesses  very  great  stability,  withstanding  the 
action  of  boiling  soap,  and  supporting  the  strongest  treat- 
ments of  the  madder  styles." 

According  to  another  authority,*  it  is  the  product  of  the 
action  of  a  powerful  oxidizing  mixture  upon  a  mixtnre  of 
aniline  and  toluidine.      It  is  not  a  definite  compound,   but 
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composed  of  several  matters,  green,  blue,  and  brown.  It  is 
insoluble  in  water,  alcohol,  ether,  benzine,  soap,  alkalies,  and 
acids.  Acids  change  its  colour  to  green,  and  alkalies  bring 
the  colour  back  again.  Dilute  bichromate  of  potash  increases 
the  intensity  of  the  colour,  more  concentrated  it  reddens  it. 

"Chlorine  and  the  alkaline  hypochlorites  destroy  the  colour 
after  a  time.  However,  according  to  M.  C.  Koechlin,  when 
the  action  of  bleaching  powder  upon  the  colour  has  not  been 
too  prolonged,  so  that  the  colour  is  not  completely  destroyed, 
but  brought  down  to  a  reddish  chocolate,  a  remarkable 
phenomenon  occurs.  The  original  black  colour,  little  by 
little  reappears,  and  in  time  comes  out  as  strong  as  it  was 
before  it  was  subjected  to  the  action  of  the  bleaching 
powder."  * 

According  to  M.  Georges  Witz,  chloric  acid  completely 
bleaches  tlie  blacks,  but  only  when  in  concentrated  solution.       I 

Most  authorities  agree  that  the  black  becontes  green  under  I 
the  influence  of  the  vapour  of  water. 

Reducing  agents  for  the  most  part  have  no  action  upon  the 
black;  but  a  curious  effect  is  produced  by  the  hydrosulphite 
of  soda.  A  specimen  of  cloth  printed  with  aniline  black, 
finished,  being  treated  with  hydrosulphite  of  soda  becomes 
grey;  if  afterwards  it  be  treated  with  weak  solution  of 
bleaching  powder  the  black  returns.  This  change  can  be 
effected  several  times  in  succession. 

By  treating  a  specimen  of  the  black  with  a  mixture  in  powder 
of  equal  parts  of  bichromate  of  potash  and  oxalic  acid,  and  ex- 
posing it  to  tile  action  of  very  moist  steam,  a  reddish  brown 
matter  is  formed  (there  is  of  course  much  chromic  acid).  If  the 
sample  be  dried  there  is  an  effervescence,  and  the  black  totally 
disappears.  The  parts  not  completely  decolourized  do  not 
change  if  treated  with  ammonia.  If  a  little  bleaching  powder 
be  added  there  is  a  complete  bleaching.  It  is  known  that 
indigo  is  bleached  by  this  treatment  as  also  by  action  of  the 
red  pnissiate  and  caustic  alkali,  but  the  two  latter  substances 

tve  no  action  upon  the  black. 
The  acids  which  act  most  powerfully  upon  the  black  fixed 
*  Sec  Ginud  cl  Delaire,  p.  62S,  and  Moniteur  Scienti^que,  vii,  p.  769. 
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upon  fibre  by  changing  it  to  green  are  sulphurous  acid  and 
hydrochloric  acid.  Carbonic  acid  has  no  sensible  action,  but 
acetic  acid  in  the  gaseous  state  acts  nearly  as  strongly  as 
hydrochloric  acid. 

Kopp  states  that  the  black  is  a  single  substance,  the  shade 
of  which  depends  upon  the  acidity  or  neutrality  of  the  colour. 

Brandt  believes  there  arc  two  blacks,  the  one  formed  by 
chlorine  and  substitutions  of  chlorine,  the  other  by  the  oxida- 
tion of  a  salt  of  aniline, 

M,  Gcoi^es  Witz  considers  that  there  are  two  particular 
kinds  of  green  in  the  same  black,  the  one  a  bronze  green, 
which  is  easily  changed  to  black  by  alkalies,  the  otlier  a  yellow 
green  produced  by  the  action  of  sulphurous  acid,  and  which 
cannot  be  changed  back  without  the  intervention  of  oxidizing 
agents.  The  ycllow-grccn  is  produced  immediately  in  the 
cold  by  a  solution  of  sulphurous  acid,  containing  not  more 
than  one-thousandth  part  of  acid.* 


The  effect  of  greening  produced  upon  printed  aniline  blacks 
is  owing  to  the  different  actions  cited  above.  Thus  it  is 
known  that  illuminating  gas  contains  frequently,  not  to  say 
always,  products  of  sulphur,  which  by  burning  give  sulphurous 
acid.  This  acid  acts  upon  the  edges  and  exterior  folds  of 
goods  exposed  for  sale,  and  makes  them  green.  An  annoy- 
ance from  the  same  cause  was  reported  from  Manchester 
eighteen  years  ago.  in  connection  with  the  mure-xide  colour, 
and  it  is  probably  from  tliis  cause  that  the  English  printers 
do  not  employ  aniline  black  on  so  large  a  scale  as  we  do. 

The  quality  of  the  finishing  materials  must  be  taken  into 
consideration,  for  it  frequently  happens  that  they  contain  salts, 
which  by  contact  with  the  moist  atmosphere  of  warehouses 
and  shops  undergo  change,  and  then  acids  become  free,  which 
act  upon  the  colour. 

In  damp  places  it  may  be  observed  that  points  and  stains 
of  a  more  or  less  considerable  size  are  in  time  produced  upon 
finished   aniline   blacks.       Upon    these    places    an    acid    is 

•Monileur  Seientiliiim;,  1871,  p.  75;  Bull,  dc  Mulliousc,  1872,  p.  354;  Bail,  dc 
Rouen,  1873,  p.  76. 
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Tonned,  probably  due  to  the  vegetable  growth  which  takes 
place. 

Another  cause  of  greening  well-known  to  printers  is  fog. 
As  the  greater  number  of  manufactories  are  situated  in  damp 
valleys,  and  as  there  is  a  large  consumption  of  coa!  and  hydro- 
chloric acid,  the  fog  becomes  charged  with  sulphurous  acid 
from  the  consumption  of  coal,  and  also  with  vapours  of  hydro- 
chloric acid,  which  act  very  quickly  upon  aniline  black, 
especially  upon  the  pieces  hung  up  to  air  before  the  starching. 

In  the  daily  use  of  those  prints  employed  as  clothing,  the  acid 
cutaneous  exhalations  produce  a  rapid  greening  of  the  black, 
and  this  effect,  though  only  momentary,  has  lead  to  a  distrust 
of  the  fastness  of  the  colour,  which  is  really  one  of  the  fastest 
known. 

Finally,  the  prolonged  action  of  the  solar  rays  appears  to 
turn  the  black  green  independently  of  the  other  causes  given. 

It  is  admitted  that  the  method  of  formation  of  the  black, 
and  its  intensity  have  an  influence  upon  its  greening;  that  is 
to  say,  the  weaker  it  is  the  easier  it  becomes  green.  A  black 
oxidized  at  a  low  temperature  is  more  sensitive  than  one 
oxidized  at  a  high  temperature. 

Taking  this  as  a  starting  point,  I  have  made  a  series  of 
experiments  with  different  blacks.*  I  have  especially  ex- 
amined if  it  were  possible  to  produce,  by  varied  treatments,  a 
strong  resisting  black  from  a  relatively  small  amount  of 
aniline  in  the  colour,     Colourists  know  that  by  increasing  the 

*  (0  Blacks  with  muriste  of  aniline  wntaining  60  ofsnll,  or  about  42  of  aniline 
pa  t,ooo  of  colour. 

(a)  Blacks  wilh  muriale  of  aniline  conlaining  75  of  salt,  or  about  53  of  aniline 
pa  i,oao  of  colour. 

(5)  Ulaeks  from  llie  same,  with  90  of  salt,  or  about  63  of  aniline  per  1,00a  of 

Ul  Blacks  with  lungslfllc  of  chrominm,  conlaining  J3  of  aniline  per  1,000  of 
coloar, 

(5)  Blacks  with  muriate  of  aniline,  containing  63  DfuiilineandaoDrmuriale  of 
rniphlhyliunine  per  i.cioo  of  colour. 

1$)  Steam  black  with  prussiale  of  ammonia,  containing  80  of  aniline  per  1,000 
a>Iour. 
[7)  Block  with  tnnrate  of  aniline,  containing  90  of  aniline  per  i.ooo  of  colour. 
^)  Block  with  nitratK  of  aniline,  contuimng  135  of  aniline  per  1,000  of  colour. 
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proportion  of  salts,  and  using  up  to  22^  oz.  of  aniline  per 
gallon,  it  is  easy  to  obtain  blacks  so  little  sensitive  that  they 
may  be  called  resistant  blacks.  But  in  this  practice  the  cost 
price  and  the  difficulty  of  avoiding  a  weakening  of  the  cloth 
are  grave  objections.  (In  speaking  of  22^  oz.  of  aniline,  I 
mean  by  that  the  quantity  of  aniline  which  actually  goes  to 
form  the  black  and  is  fixed  upon  the  cloth.) 

Whatever  operations  I  submitted  these  various  trials  to,  the 
resulting  colour  was  always  turned  green  by  the  action  of 
hydrochloric  acid  at  3°  Tw.  in  ten  hours,  and  of  sulphurous 
acid  gas  at  a  temperature  of  about  60**  F.  for  the  same  time. 
It  was,  however,  observed  that  the  muriate  of  aniline  blacks 
became  green  easier  than  any  of  the  others.  The  black  made 
with  nitrate  of  aniline  at  125  for  1,000  of  colour*  resisted 
well,  but  none  so  well  as  the  black  with  prussiate  of 
ammonia.f 

*  That  is  1%  lb.  per  gallon.  The  French  reckon  so  many  grammes  per  litre  of 
1,000  grammes  measure ;  the  numbers  can  be  turned  into  pounds  or  ounces  per 
gallon  by  recollecting  that  a  gallon  is.  lo  lb.  measure.  Thus  loo  grammes  per 
litre  (1,000  grammes)  is  evidently  I  lb.  per  gallon;  80  grammes  per  litre  is 
12-i'ff  oz.  A  convenient  rule  to  bring  the  grammes  per  litre  into  ounces  per  gallon 
is  to  multiply  16  by  the  number  of  grammes,  and  cut  off  two  figures  to  the  right 
as  decimals  ;  thus  140  grammes  per  litre  is  140  x  16  =  22*40  oz.  per  gallon,  taken 
above  as  22^  oz. — Ed. 

t  This  black,  as  communicated  to  the  Chemical  Section  by  M.  Justin  Schultz  in 
1873,  ^s  made  as  follows  : — 
4  lb.  white  starch. 

2  lb.  pale  British  gum. 

3  oz.  soot. 

2  gallons  water ;  boil  and  add 

2  lb.  10  oz.  chlorate  of  baryta  (or  2^  lb.  chlorate  of  potash) ;  when  cold 

add 
5^  lb.  tartaric  acid  dissolved  in  I  gallon  hot  water  ;  then 
8  lb.  prussiate  of  ammonia. 
4X  11^«  aniline  oil. 

Pnissiate  of  Ammonia, 
9X  lb.  sulphate  of  ammonia. 
I  gallon  water. 

Dissolve 
26  lb.  yellow  prussiate. 
SX  gallons  water. 
Mix,  and  leave  two  days  to  crystallize. 

\To  be  continued^ 
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\^    British  and  Foreign  Patents,  from  the  Commissioners 
^Patents  Journal,  Aug.  a^th  to  Sept.  22nd,  i8y6,  inclusive. 

Printing  Rollers;  Printing,  Bleaching,  and  Dyeing 

Apparatus. 
kfig,     Hevrv  Wilde,  of  Manchester,  in  the  county  of  Lancaster, 
Engineer,  for  an  invention  of  "Improvements  in  the  manu- 
facture  of  metal   rollers  for  printing   calico,    and   for  other 
purposes." — Dated  lath  September,   1876. — ProWsional  pro- 
tection lias  been  granted. 
U73.     AtexANDER  Melville  Clark,  of  53,  Chancery  Lane,  in 
the  county  of  Middlesex,  Patent  Agent,  for  an  invention  of 
"An  improved  method  of  and  machine  for  printing  woven  and 
Other  fabrics."^A  communication  to  him  from  abroad  by 
Eugbne  Boeringer,  of  Paris,  France. — Dated  and  September, 
1876. — Provisional  protection  has  been  granted. 
»933-     Walter  Maclean,  of  Glasgow,  in  the  county  of  Lanark, 
North  Britain,  for  an  invention  of  "  Improvements  in  printing, 
^^^         lithographing,  or  zincographlng  on  textile  fabrics." — Dated  6th 
^^1        September,  1873. — This  patent  has  become  void. 
^^KtS.    Jean  Perinaud,  Chemist,  and  Justlv  Marchal,  Dyer,  both 
^F        of  Paris,  France,  have  given  notice  to  proceed  in  respect 
^1  of  the  invention  of   "  A  process    of   supplying  dyed    silk 

I  fabrics." 

2997.  Sam  Mason,  junr.,  of  Manchester,  in  the  county  of  Lan- 
caster, and  Michael  Alcock,  of  Pendleton,  in  the  same 
countj',  for  an  invention  of  "  Improvements  in  kiers  employed 
in  the  bleaching,  scouring,  or  treatment  of  woven  fabrics, 
yams,  and  other  materials  or  substances." — Dated  uth 
September,  1873. — The  ^50  stamp  duly  has  been  paid  Ujvon 
this  patent. 

Wool  Treatments. 

j.     Henry  Edward  Newton,  of  the  Office  for  Patents.  65, 

Chancery  l.ane,  in  the  county  of  Middlesex,  Civil  Engineer, 

has  given  notice  to  proceed  in  respect  of  the  invention  of 

"  An  improved  process  and  ajjparatus  for  removing  pieces  of 
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straw,  wood,  and  other  vegeUble  substances  from  fabrics  made 
of  wool,  siik,  hair,  or  other  animal  6bres." — A  communication 
to  him  from  abroad  by  Francois  Delamare  the  younger,  of 
Paris,  in  the  republic  of  France. 

3509.  Jonathan  Holden  and  John  Edward  Holden,  both  of 
Reims,  France,  Wool  Combers,  for  an  invention  of "  Improve- 
ments in  machinery  for  washing  wool  and  other  fibrous 
material. — (Complete  Specification.) — Dated  6th  September, 
1S76. 

Finishing  Operations. 

1845.  Joseph  Howakth,  of  Rochdale  Road,  Manchester,  in  the 
county  of  Lancaster,  Plumber  and  Glazier,  has  given  notice  to 
proceed  in  respect  of  the  invention  of  "  Improvements  in 
apparatus  for  heating  the  cylinders  of  machines  for  calendering, 
mangling,  and  dr^'ing." 

19S7.  Henrv  Edw.4rd  Newton,  of  the  Office  for  Patents,  66, 
Chancery  Lane,  in  the  county  of  Middlesex,  Civil  Engineer, 
has  given  notice  to  proceed  in  respect  of  the  invention  of 
"  Improved  apparatus  for  applying  starch  or  other  analogous 
preparation  to  v-arious  articles  made  of  textile  substances." — A 
communication  to  him  from  abroad  by  Thomas  Shires  Wiles 
and  .41  oozo  Pelton  .\dams,  both  of  Albany,  in  the  state  of  New 
York,  United  States  of  America. 

3583.  George  Henry  Nussev  and  William  Bradshaw  Leach- 
man,  both  of  Leeds,  in  the  county  of  York,  for  an  invention  of 
"  Improvements  in  machinery  or  apparatus  for  pressing  woollen 
and  other  woven  or  felled  fabrics." — Dated  1st  September, 
1869, 

3324.  John  Stevenson  Kershaw,  of  Little  borough,  in  the  county 
of  Lancaster,  for  the  invention  of  "  Improvements  in  apparatus 
for  stretching  woolen  or  mixed  woolen  and  cotton  cloths, 
which  apparatus  is  to  be  used  in  conjunction  with  '  tentering' 
machines  for  drying  woolen  cloths." — Provisional  protection 
has  been  granted. 

3353-  Samuel  Girson  Rhodes,  of  Park  Street,  Leeds,  in  the 
county  of  York,  Gentleman,  for  an  invention  of  "  Improve- 
ments in  finishing  yam  and  fabrics  and  in  apparatus  connected 
therewith." — Dated  26th  August,  1 3  ;6.— Provisional  protection 
has  been  granted. 
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NOVEMBER,    1876. 


/.     Cantor  Lectures  on    Wool  Dyeing. 


The  third  course  of  Cantor  Lectures  of  the  Society  of  Arts 
for  the  last  session  was  upon  Wool  Dyeing,  and  was  delivered 
by  Mr.  George  Jarmain,  in  the  months  of  .March  and  April 
last.  These  lectures  arc  being  published  in  the  current 
numbers  of  the  Journal  of  the  Society  of  Arts,  and  we  are 
indebted  to  that  publication  for  being  able  to  give  a  rcsum^ 
of  them.  Very  little  original  matter  has  appeared  in  England 
upon  the  subject  of  wool  dyeing,  and  most  of  what  we 
possess  consists  of  empirical  receipts  for  obtaining  certain 
shades  of  colour.  We  therefore  heartily  welcome  the  appear- 
ance of  these  lectures,  which  we  are  sure  will  in  an  eminent 
d^ree  fulfil  the  object  which  the  Council  of  the  Society  of 
Arts  had  in  view  when  instructing  Mr.  Jarmain  to  give  these 
discourses,  which,  as  explained  by  the  lecturer,  was,  "that 
students  preparing  for  examination  in  this  subject  may  have 
indicated  to  them  the  course  of  study  which  it  is  desirable 
for  them  to  follow."  Much  of  the  matter  is  necessarily  of 
an  elementary  nature,  such  as  may  be  found  in  manuals 
upon  chemistry  and  general  dyeing,  but  there  is  also  much 
which  is  eminently  practical,  and  with  which  none  but  those 
specially  engaged  in  woollen  dyeing  can  be  familiar.  It  so 
happens  in  England  that  the  dyeing  of  the  different  fibrous 
matters  forms  distinct  trades,  carried  on  in  different  districts, 
and  though  they  have  much  in  common,  it  is  seldom  that 
the  cotton  dyer  is  acquainted  with  the  peculiar  processes  of 
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either  the  woollen  or  silk  dyer.  Each  in  his  own  department 
seeks  to  perfect  his  processes  in  an  independent  manner,  and 
it  has  not  unfrequently  been  found  that  the  arrangements 
of  apparatus  and  treatments  of  materials  which  have  for 
long  periods  been  profitably  applied  to  a  particular  fibrous 
substance,  were,  when  known,  capable  of  being  applied 
advantageously  to  one  or  both  of  the  others.  It  is  clearly 
desirable  that  those  engaged  in  the  dyeing  arts  should 
extend  their  knowledge  as  far  as  possible  in  every  direction, 
and  not  be  content  to  confine  it  to  the  particular  material 
they  are  usually  occupied  upon,  seeing  that  valuable  hints 
may  be  obtained  from  the  practice  of  the  dyers  working 
upon  an  entirely  different  substance. 

After  some  judicious  introductory  remarks  upon  the  use 
which  practical  dyers  would  find  in  a  knowledge  of  chemistry, 
Mr.  Jarmain  proceeds  to  treat  of  water. 

Water  for  Wool  Treatmetits. — Mr.  Jarmain  has  the  fol- 
lowing as  the  conclusions  he  has  come  to  upon  the  general 
character  of  a  water  suitable  for  wool : — 

"  Having  had  a  large  number  and  great  variety  of 
waters  to  examine  from  time  to  time,  in  order  that  their 
suitability  for  woollen  manufacturing  purposes  might 
be  ascertained,  I  have  arrived  at  the  following  results, 
which  1  may  term  limits  of  impurity  in  water  suitable 
for  wool  scouring  and  dyeing.  The  water  must  fulfil  the 
following  conditions; — 

1.  It  must  not  exceed  j  degrees  of  hardness  by 
Clark's  soap  test,  of  which  it  should  lose  not  more  than 
2  degrees  by  boiling  for  an  hour,  and  returning  the 
water  evaporated. 

2.  It  must  not  deposit  a  brown  sediment  of  oxide  of 
iron  when  exposed  freely  to  the  air  for  some  hours,  nor 
must  it  give  a  blue  colouration  when  a  few  drops  of  a 
solution  of  red  prussiate  of  potash  are  added  to  a  portion 
of  it  I 

3.  A  portion  of  the  water  contained  in  a  white  ^lass 
bottle,  to  which  a  few  drops  of  a  solution  of  lo} 
are  added,  should  be  coloured  of  a  sherry  colour, 
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may   be   compared   with   a   portion   of   distilled   water 
treated  in  the  same  way, 

4.  The  water  should  be  clear,  and  must  not  throw  up 

a  brown  scum  of  oxide  of  iron  or  otganic  matter  when  , 
heated  up  to  the  boil. 

5.  Samples  of  wool  or  woollen  fabric  mordanted  and 
dyed  with  the  colours  required,  should  compare  well 
with  similar  samples  mordanted  and  dyed  with  distilled 
water,  or  any  other  water  known  to  be  good. 

A  water  which  fulfils  the  above  conditions  is  suitable 
for  scouring  and  for  the  dyeing  of  woollen  colours.     Any 
considerable    departure   from   these   conditions   will   be 
attended  with  unsatisfactory   results,   unless   the   water 
be  submitted  to  some  treatment  or  purification." 
The  lecturer  next  enters  upon  the  details  of  the  application 
of  the  soap  test  to  water,  with  the  table  of  degrees  of  hard- 
ness, soap  test  measures,  and  differences  which  maybe  found 
in  many  books.     We  do  not  say  that  it  is  a  matter  of  impor- 
tance in  such  a  lecture  that  Mr.  Dugald  Campbell's  obser- 
vation upon  the  perturbation  caused  by  presence  of  magncsian 
salts  in  water  should  be  passed  over,  for  these  salts  are  seldom 
found  in  sufficient  quantity  in  water  not  exceeding  7°  of  hard- 
ness to  sensibly  influence  the  results.     But  at  the  present  day 
manufacturers  are  boring  deeper  for  water  than  was  customary 
a  few  years  ago,  and  we  have  had  many  occasions  to  corro- 
borate Mr.  Campbell's  statement  that  in  the  presence  of  a 
in  proportion  of  magnesian  salts  the  soap  test  is  quite 
fhisive  and  shews  a  degree  of  hardness,  not  as  stated  by  Mr. 
farmain  to  be  the  absolute  or  total  hardness  caused  by  the 
or  magnesian  salts,  but  actually  less  than  is  owing  to  the 
lime  salts  alone.     Every  sample  of  deep  well  water  that  we 
have  analyzed  from   the   red   sandstone   which   abounds   in 
Lancashire  contains  sufficient  magnesia  to  completely  invali- 
date the  soap  test  as  indicating  the  amount  of  lime  in  the 
water,  and  it  may  be  safely  concluded  that  the  results  will  be 
deceptive  as  applied  to  practical   operations,  for   though  a 
calcareous  water  froths  or  lathers  in  the  test  bottle  with  less 
soap  when  it  contains  magnesia  than  without  it,  it  seems 
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certain  that  when  applied  in  scouring  both  the  magnesia  and 
the  lime  will  destroy  soap.  It  is  not  apparent  at  first  why  the 
water  of  7°  of  hardness  should,  to  be  good,  only  lose  2°  by 
boiling  as  laid  down  by  Mr.  jarmain.  It  would  seem  from 
this  that  the  presence  of  carbonate  of  lime  is  more  injurious 
than  sulphate  of  lime,  a  conclusion  which  we  believe  is  not 
usually  admitted  for  either  dye  water  or  a  scouring  water,  but 
further  on  the  reason  is  given. 

Wc  think  also  that  Mr.  Jarmain  claims  too  much  for  the 
logwood  test.  He  gives  the  following  table  of  reactions  as 
observed  when  a  few  drops  of  decoction  are  added  to  the 
water. 

"  The  following  reactions  will  be  observed  : — 

Distilled  water  A  brown  amber  or  sherry  colour. 

Water  containing  only — 

Calcic  sulphate  or  chloride..     Red  amber  becoming  red  broim. 
Magnesia  do.  ..     Amber  becoming  more  brown. 

Calcic  bicarbonate Red  claret  passing  to  a  bluer  shade. 

Magnesia    do.       Red  claret  becoming  more  blue. 

FeTOUs  bicirbonatt  or  sul-  J  q,;^,^  ^^.^  kt^^„^  blue  black. 

phate 1 

Alkaline  carbonates,  carbon-  I  ^    ,     . 

ale  of  potash  or  soda J  ^' 

Free  acids Light  amber. 

The  depth  of  colouration  is  in  each  case  in  proportion 

to  the  amount  of  the  special  impurity  in  solution.     When 

there  is  a  mixture  of  impurities  the  colouration  partakes 

also  of  a   mixed   character,   but  a  departure  from  the 

standard   of  distilled  water  is   readily  recognised,  and 

should  not  be  considerable." 

We  much  doubt  whether  logwood  is  of  any  use  except  as 

a   convenient   test  for  iron  In  solution;  as  a  distinguishing 

reagent  for  different  magnesian  or  lime  salts  its  indications 

arc  all  but  worthless,  and  for  acidity  and  alkalinity  we  have 

far  better  tests.     For  practical  purposes  however,  the  method 

of  examination  proposed  by  Mr.   Jarmain  would  doubtless 

give  a  very  good  idea  of  the  relative  value  of  a  given  water. 

We  give  in  full  the  remarks  upon  the  influence  of  the  various 
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impurities  in  water,  in  scouring  and  dyeing,  which  are  of  great 
value  and  practical  importance. 

"  Calcareous   and  Maguesic   Impurities. — Infiucnce   on 

I  Scouring  with  soap. — These  impurities,  in  whatever  form 
they  may  be  present  in  the  water,  decompose  and  destroy 
as  a  detergent  tlicir  equivalent  quantities  of  soap,  by 
converting  it  into  a  lime  or  magnesia  soap,  which  is 
insoluble  and  greasy,  and  not  only  non-detergent,  but  it 
adds  to  the  difficulty  of  the  subsequent  thorough  cleans- 
ing. Every  pound  of  chalk  or  carbonate  of  lime  dissolved 
in  water  destroys  lo  lb.  of  soap.  The  insoluble  soap  so 
formed  cannot  be  washed  out  from  the  woo!  or  fabric,  to 
which  it  attaches  itself  with  great  tenacity,  and  is 
frequently  very  mischevious  in  the  dyebath,  producing 
irregularity  in  the  reception  of  both  mordant  and  dye. 
I  have  therefore  mentioned  7  degrees  of  hardness  as  the 
furthest  limit  at  which  it  will  be  found  advisable  to 
employ  water  for  scouring  purposes  when  soap  has  to  be 
used. 
Even  during  the  rinsing  or  washing  off  the  wool  or 
fabric  where  soap  has  been  used,  the  mischief  is  increased 
by  the  fresh  water  acting  upon  the  excess  of  soap  which 
has  to  be  used  to  obtain  a  scour;  this  excess  is  also 
converted  into  insoluble  soap,  and  is  added  to  that 
already  formed. 

Infiueuce  on  Scouring  with  Alkaline  Carbotiates  and 
Urine. — Calcareous  and  magnesic  salts,  when  heated  up 
with  alkahne  carbonates,  precipitate  their  carbonates  in 
a  powdery  condition  which  may  readily  be  removed  by 
washing,  but  as  wool  generally  contains  a  portion  of 
natural  fatty  matter  which  forms  a  soapy  emulsion  with 
the  alkaline  carbonate,  the  presence  of  calcic  and  mag- 
nesic compounds  interferes  with  the  detergent  action  of 
the  alkalies.  The  bad  effects,  however,  are  not  so  great 
as  when  soap  has  to  be  employed  for  scouring. 

Influence  on  Mordanting  and  Dyeing. — Calcic  and  Mag- 
nesic salts,  when  in  the  condition  of  sulphates  or 
chlorides,  appear  to  have  no  influence  over  the  reception 
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of  either  mordant  or  dye;  waters  containing  them  act, 
so  far  as  woollen  dyeing  is  concerned,  as  pure  water. 

When  the  salts  are  in  the  condition  of  carbonates, 
held  in  solution  by  carbonic  acid  (so  called  bicarbonates), 
they  are  often  exceedingly  troublesome. 

I.  They  diminish  the  effect  of  the  mordant,  and 
necessitate  great  care  in  counteracting  this  evil  tendency 
by  the  use  of  an  acid  or  tartar. 

3.  They  produce  a  different  shade  of  colour  in  most 
cases  in  the  dyebath,  and  require  great  skill  and 
experience  to  obtain  uniform  results. 

In  fact,  the  dyer  has  a  host  of  complaints  to  make 
against  these  earthy  carbonates,  for  they  blue  his  cochi- 
neal scarlets  and  purples;  they  blue  the  reds  of  his  red 
woods;  they  strengthen  the  colours  of  logwood,  fustic, 
and  bark,  but  at  the  same  time,  the  colours  lose  their 
brightness,  and  the  strength  of  colour  is  not  permanent; 
they  destroy  his  tartar,  which  expends  itself  in  converting 
the  earthy  carbonates  into  tartrates;  they  act  generally 
as  a  diminution  of  mordant 

Impurities  in  tlu  form  of  Iron  Salts  (Ferruginous 
Waters). —  Tlteir  i»fimitce  on  Scouring. — With  soap  they 
act  like  the  calcic  and  magnesic  salts,  producing  an  iron 
soap  which  adheres  to  the  wool,  and  is  more  mischievous 
than  even  the  lime  and  magnesia  soaps,  for  it  seriously 
affects  the  colours  afterwards  dyed  upon  the  wool.  With 
alkaline  carbonates  (soda  ash,  urine)  the  oxide  or  hydrate 
of  iron  is  precipitated,  which  adheres  more  or  less  to  the 
wool  or  fabric,  and  is  a  constant  source  of  anxiety  and 
annoyance  to  the  dyer. 

Their  infinmtce  07t  Dyeing. — As  iron  compounds  always 
have  the  effect  of  saddening  colours,  it  is  hopeless  to 
expect  to  obtain  any  bright  shades  of  colour  when  a 
ferruginous  water  is  used.  Even  wit]i  the  dark  and  sad 
shades,  and  blacks,  the  use  of  this  description  of  water 
frequently  produces  unsatisfactory  colours.  I  have  often 
seen  cloudy  and  rusty  spots  on  pieces  which  have  been 
dyed  with  such  water. 
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IlmpuritUs  in  the  form  of  Alkaline  Carbonates. — 
Inflttmce  on  Scouring. — When  the  water  is  not  also 
chained  with  earthy  carbonates,  the  presence  of  these 
carbonates  is  beneficial  rather  than  otherwise  in  scouring 
with  either  soap  or  alkaline  carbonates. 
Influence  on  Dyeing. — I  know  of  no  condition  of  water 
which  is  more  troublesome  to  the  dyer  than  this  alkaline 
condition.  In  the  mordanting  they  precipitate  the  bases 
of  iron,  tin,  and  copper  salts,  and  of  alum,  and  reduce 
bichromate  of  potash  to  the  condition  of  yellow  chromate, 
a  much  less  effective  mordant.  They  act  on  mordants 
in  a  similar  manner  to  what  the  earthy  carbonates  do, 
but  the  action  is  sharper  and  more  decided.  Their  evil 
influence  can  only  be  prevented  by  tlie  use  of  an  acid 
to  neutralize  the  alkalinity  of  the  water, 

In  the  dyeing  with  this  alkaline  water  the  greatest  care 
and  skill  are  required,  otherwise  the  colours  will  be 
alTected,  and  in  the  rinsing  or  washing  off,  the  colours, 
which  may  have  been  set  right  iii  the  Ayz  bath,  will  be 
thrown  altogether  wrong  again  by  the  alkalinity  of  the 
wash-water. 

I  repeat,  I  know  of  no  condition  of  water  which  is 
more  perplexing  to  the  dyer  than  this  alkalinity ;  and, 
unfortunately,  it  is  of  too  common  occurrence  iu  some 
of  the  woollen  districts  of  Yorkshire,  where  the  dyer 
derives  his  supply  from  wells,  or  by  boring  into  the 
lower  beds  of  the  coal  measures,  which  appear  to  be 
charged  widi  carbonate  of  soda." 
It  is  perhaps  not  generally  known  that  waters  of  this 
character  are  in  actual  use  in  Yorkshire;  we  had  occasion 
lately  to  examine  a  sample  of  water  from  near  Bradford  in 
that  county,  which  certainly  had  a  surprising  constitution,  and, 
as  we  were  not  at  first  informed  of  its  origin  or  the  locality 
from  which  it  came,  we  believed  it  to  be  some  medicinal 
water.  It  contained  about  32  grains  of  solid  matter  per 
gallon,  and  shewed  about  ij^°  hardness  to  soap  test,  there 
was  hardly  a  trace  of  lime  present,  nearly  the  whole  being 
soda  salts,  among  which  a  considerable  proportion   of  car- 
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bonate.  Such  a  water  would  be  very  suitable  for  bleaching 
and  scouring  operations,  but  we  can  easily  imagine,  never 
having  had  practically  to  deal  with  such  a  water,  that  it  would 
present  immense,  and,  we  might  say,  absolutely  insuperable, 
difficulties  in  many  styles  of  dyeing,  and,  for  many  colours,  in 
any  style  of  dyeing.  For  simply  dyeing  or  mordanting  the 
alkalinity  could  be  easily  corrected  by  addition  of  acid,  but,  as 
Mr.  Jamiain  observes,  the  washing  off  and  rinsing  would  be 
the  difficulty,  all  fine  or  light  shades  being  liable  to  be  utterly 
changed  and  spoiled  by  it. 

"  Organic  Impitrities.-^^^Ktr?,  charged  with  organic 
matters,  in  sufficient  quantity  to  give  them  a  colour,  are 
not  suitable  for  bleaching  wool,  as  they  tend  to  stain  it; 
but  I  have  not  met  with  any  cases  in  which  they  have 
proved  prejudicial  for  scouring  or  dyeing,  except  the 
organic  matter  be  in  the  form  of  dye-waters  from  other 
works.  Even  the  peaty  waters  from  our  Yorkshire  moor- 
lands do  not  seem  to  have  any  prejudicial  influence  on 
the  dyeing  of  wool  or  woollen  fabric ;  at  any  rate,  no 
cases  have  come  under  my  notice. 

Impurities  in  the  form  of  Frte  Acids  or  Acid  Salts. — I 
have  met  with  two  classes  of  these  waters: — (a)  Waters 
containing  peaty  acids,  {b)  Water  running  from  pyritic 
shales  near  the  surface,  which  by  oxidation  charge 
the  water  with  sulphate  of  iron.  On  exposure,  much  of 
the  iron  deposits  leave  the  water  acid  with  free  sulphuric 
acid.  Both  these  waters  are  exceedingly  injurious  to 
steam  boilers.  The  acids  become  concentrated  by  evapo- 
ration in  the  steam  boiler  and  attack  the  iron  plates. 

A  new  boiler,  for  which  the  first  class  of  water  was 
used,  had  its  half-inch  plates  perforated  after  three 
months'  use,  and  the  tubes  of  a  multitubular  boiler  had  to 
be  removed  after  using  the  second  description  of  water 
for  a  few  months.  Both  waters  were  entirely  corrected 
by  the  addition  of  a  little  lime.  They  neither  of  tliem 
contained  a  trace  of  lime. 

These  waters  arc  unsuitable  for  the  treatment  of  wool. 
""  "  second  one  decomposes  soap,  and  liberates  the  fatty 
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»       acids  contained   in  it,  which  attach   themselves  to   the 
wool  in  the  same  manner  as  the  lime  and  magnesia  soaps 
which  I  have  already  described." 
With  regard  to  the  treatment  of  impure  waters,  to  purify 
thi:m  for  use,  Mr.  Jarmain  says  truly  it  is  "always  troublesome, 
costly,  and   unsatisfactory;"   it   should   only  be  undertaken 

Pwhen  it  is  found  impossible  to  get  a  better  supply.  He  gives 
the  filtration  process  and  Clark's  softening  process,  both  of 
which  are  well  known  in  the  manufacturing  districts;  he 
quotes  also  a  process  applied  by  Dr.  Gunning,  with  success, 
to  the  turbid  waters  of  the  river  Meuse.  "  For  the  treatment 
of  3,000  gallon.s: — i  lb.  dry  pcrchloridc  of  iron  is  dissolved  in 
water,  and  then  thoroughly  mixed  with  the  bulk;  i  lb,  of 
soda  ash  of  52  per  cent,  is  dissolved  in  water,  run  in,  and  the 
whole  again  agitated.  The  hydrated  peroxide  of  iron 
deposits,  carrying  down  with  it  the  organic  impurities,  common 
salt  being  the  only  substance  left  in  solution." 

For  the  treatment  of  permanently  hard  waters  Wanklyn's 
Bmethod  is  given,  as  well  as  the  soap  treatment. 

"  TrcaUnent  of  Permanently  Hard  Waters  (  Wanklyiis 
Method). — As  has  already  been  explained,  these  waters 
contain  the  sulphates  of  lime  and  magnesia,  which  have 
always  proved  to  be  the  most  difficult  of  removal.  Mr, 
Wanklyn  has  recently  proposed  to  soften  waters  of  this 
class  by  first  adding  bicarbonate  of  soda  and  then  lime. 
The  bicarbonate  of  soda  first  converts  the  sulphate  of 
lime  into  bicarbonate  of  lime,  and  the  subsequent 
addition  of  lime  precipitates  the  bicarbonate  so  formed. 
Sulphate  of  soda  remains  in  solution  in  the  water. 

I  have  not  had  an  opportunity  of  seeing  this  process 
tried  on  a  large  scale,  but  I  consider  it  likely  to  accom- 
plish the  end  in  view,  if  its  cost  should  not  prove  to  be  a 
bar  to  its  use. 

Treatmml  of  Hard  Waters  with  Soap. — If  hard  water 
must  of  necessity  be  employed  for  scouring  with  soap,  it 
is  advisable  to  separate  the  hardening  matter,  by  mixing 
a  sufficient  quantity  of  a  hot  solution  of  soap  with  it,  and 
then  causing  it  to  run  through  a  filter-bed  before  use. 
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The   insoluble   soaps   will    tlms    be   separated   without 

attaching  themselves  to  the  wool  or  fabric,  and  they  may 

be   collected    and    treated   with   hydrochloric    acid,   to 

decompose  them  and  separate  the  fatty  acids,  which  may 

then  be  collected  and  reconverted  into  soap,  by  boihng 

them  up  with  caustic  or  even  carbonate  of  soda,  and  the 

soap  thus  obtained  may  be  used   again  for  the   same 

purpose.     Water  thus  treated   is  well  adapted   for   the 

scouring  of  wool  and  woollen  goods." 

For  the  correction  of  water  in  dyeing  and  for  a  proposed 

method  of  treating  refuse  water  from  woollen  mills  we  have 

the  following; — 

"  Treatment  and  Correction  pf  Waters  in  the  Dye-bath. — 
Organic  matter,  oxide  of  iron,  and  often  a  considerable 
proportion  of  the  hardening  matter,  may  be  caused  to 
rise  to  the  top,  and  may  then  be  skimmed  off,  by 
dissolving  alum  in  the  water  in  the  proportion  of  about 
4  oz.  per  i,ooo  gallons,  and  then  raising  it  to  near  its 
boiling  point. 

In  preparing  waters  which  contain  alkaline  or  earthy 
carbonates  or  bicarbonatcs,  as  a  bath  for  eitlier  mor- 
danting or  dyeing,  they  should  be  treated  with  sufficient 
sulphuric  acid  to  expel  all  tlie  carbonic  acid,  and  to 
neutralize  any  alkali  which  may  have  escaped  washing 
out  from  the  scour. 

The  use  of  bran  is  frequently  serviceable  in  removing 
impurities  from  water  in  the  bath. 

Purification  of  the  Refuse  Waters  from  Woollen 
Mills. — In  concluding  my  remarks  on  the  subject  of 
water,  I  beg  to  draw  attention  to  the  fact  that  the 
refuse-waters  from  a  woollen  manufactory  contain  within 
themselves  the  elements  of  their  own  purification.  At 
the  present  time,  the  practice  is  to  turn  these  refuse- 
waters  into  the  river-courses  as  they  arc  done  with. 
Sometimes  mordant-baths  arc  run  out ;  at  other  times 
the  spent  dye-baths,  and  soap,  or  alkaline  fluids.  These 
mingle  in  the  common  receptacle,  the  river,  and  precipi- 
tate   each    other    there,    thus    producing    those    black 
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deposits  which  give  to  our  streams  in  the  woollen 
districts  such  an  inky  and  foul  appearance.  I  have 
mixed  together  solutions  of  all  the  substances  used  in 
our  woollen  industries,  and  find  that  they  precipitate 
one  another,  and  leave  the  supernatant  water  in  a 
tolerably  clear  condition.  The  remedy  seems  to  be,  so 
far  as  the  woollen  trade  affects  the  purity  of  the  rivers, 
to  run  all  tlie  liquids  into  one  common  reservoir,  and, 
after  subsidence,  to  pass,  if  necessary,  the  supernatant 
water  through  a  filter-bed  into  the  river.  The  utilization 
of  the  black  muddy  deposit  would,  I  believe,  speedily 
follow." 

For  scouring  wool,  stale  urine  is  still  employed  by  many 
manufacturers  ;  ammonia  is  also  used,  that  being  preferred 
which  is  distilled  from  urine.  "  The  strength  of  the  ammonia 
is  determined  by  taking  its  specific  gravity  by  means  of  a 
hydrometer,  called  an  ammonia  meter.  The  one  in  common 
use  in  Yorkshire  and  Lancashire  has  an  arbitrary  scale,  each 
degree  equalling  3,  water  being  taken  at  rooo.  Thus, 
the  specific  gravity  of  ammonia  at  20  degrees  equals 
1*000 — (20X3)='940."  In  gas  tar  ammonia  the  hydro- 
carbon impurities  are  said  to  act  strongly  on  the  skin  of 
the  workmen,  and  the  sulphides  act  injuriously  on  the 
wool. 

Carbonate  of  soda  is,  however,  tlie  most  generally  used 
detei^ent.  and  Mr.  Jarmain  gives  the  method  of  testing  the 
value  of  soda  compounds  by  the  usual  alkali  metric  at  method. 
Soap  of  course  is  employed,  and  silicate  of  soda  is  said  to  be 
coming  into  favour; — "it  cleanses  the  woo!  very  satisfactorily, 
and  leaves  it  in  a  suitable  condition  for  the  reception  of  dyes, 
particularly  those  of  the  aniline  colours." 

We  give  what  Mr.  Jarmain  says  upon  the  practice  of  wool, 

Ki,  and  cloth  scouring ; — 
"  Wool  Scouring. — The  detergents  used  are,  soft  soap 
for  fine  long  wools ;  and  for  short  wools,  both  coarse  and 
fine,  urine  alone,  or  urine  and  soda  ash,  or  soda  ash  alone, 
silicate  of  soda,  and  various  mixtures  of  alkaline  carbon- 
ates and  soaps. 
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The  best  temperature  for  the  scouring  of  loose  wool  is 
from  125°  to  13s'  F. 

The  old-fashioned  mode  of  scouring  wool,  and  which 
gives  fair  results,  is  to  work  it  about  in  a  kettle  or  tub 
containing  the  scouring  liquid,  H'ith  a  stick  or  stang,  for 
five  or  ten  minutes,  and  then  lift  it  out  upon  a  scray,  with 
the  stang  or  a  fork,  by  small  portions  at  a  time.  When 
it  has  drained  upon  tlie  scray,  it  is  then  thrown  into  a 
cistern  called  a  'wash-off,"  the  bottom  of  which  is  fitted 
with  perforated  iron  plates.  Water  is  then  run  into  the 
cistern  by  a  5  or  6  inch  pipe  entering  horizontally,  and 
when  full  the  wool  is  stirred  up  well  in  iL  The  water  is 
then  let  out  from  under  the  perforated  plates  by  means 
of  a  clack.  The  washing  with  water  is  repeated  two  or 
three  times.  This  method  requires  an  abundant  supply 
of  water,  but  is  in  other  respects  economical.  An  im- 
provement upon  this  process,  very  often  resorted  to,  is  to 
have  a  perforated  sheet  iron  shel!  swung  on  a  trunnion, 
and  fixed  to  a  crane.  The  shell  is  lowered  down  into 
the  scouring  pan,  and  the  wool  scoured  in  it;  when  ready 
it  is  drawn  out  by  the  crane  and  the  wool  thrown  out  | 
into  the  wash-off  cistern  by  tilting  the  shell  over.  The  1 
wool  is  washed  two  or  three  times  as  before.  One  man  ' 
can  scour  from  500  lb.  to  600  lb.  per  day  by  the  first  < 
mode;  it  requires  two  men  to  scour  by  the  perforated 
shell,  but  more  work  can  be  got  through. 

For  certain  classes  of  woo!,  in  which  soap  is  employed 
as  the  dcteigeiit,  the  scoured  woo!  is  passed  between 
rollers  instead  of  washing  it. 

Long  stapled  wools  are  manipulated  with  forks  by 
hand  in  the  scouring  fluid. 

In  most  large  factories,  however,  the  above  processes  for 
cleansing  wool  from  their  natural  impurities  have  been 
superseded  by  the  introduction  of  wool  scouring  machines, 
the  first  of  which  was  invented  in  1851,  by  Mr.  John 
Petrie,  jun.,  of  Rochdale,  who  has  since  tliat  time  very 
greatly  improved  the  machine;  in  fact,  the  latest  form  of 
it,  the  'Paragon,'  as  he  calls  it,  leaves  little  to  be  desired. 


I 


CANTOR  LECTURES  ON  WOOL  DYEING.      24S 

A  complete  machine  consists  of  three  boxes  or  bowls. 
The  wool  is  fed  into  the  first  by  a  boy.  In  this  bowl  a 
strong  scour  is  placed,  through  which  the  wool  is  forked 
by  forks  ingeniously  fixed  to  cranks;  from  this  bowl  it  is 
passed  through  rollers  into  the  second,  which  contains  a 
weaker  scour;  it  then  passes  through  rollers  to  the  third, 
in  which  it  is  forked  through  running  water;  and  lastly 
passes  between  heavy  squeezing  rollers  and  is  thrown 
fonvard  by  a  powerful  fan  which  leaves  it  light  and  open. 
The  wool  is  turned  out  very  clean  and  half  dry.  In  fact 
the  machine  performs  a  large  amount  of  work  in  a  very 
satisfactory  manner,  and  the  manufacturers  who  use  them 
tell  me  that  they  are  very  much  pleased  with  them. 
Mc. Naught's  and  Leech's  machines,  each  possessing 
special  features  of  their  own,  are  also  spoken  well  of  by 
those  who  use  them. 

Yarn  Scouring.- — The  impurities  to  be  removed  by 
scouring  from  woollen  yarns  are.  oil  which  has  been  used 
to  enable  the  wool  to  be  scribbled  and  spun,  and  accumu- 
lated dirt.  The  detergent  used  is  a  mixture  of  soap  and 
ammonia,  but  for  some  descriptions  of  yams  cheaper 
alkaline  liquids  may  be  used. 

It  is  important  that  the  felting  of  the  yam  should  be 
avoided  as  much  as  possible.  This  maybe  accomplished 
by  steeping  the  yarn  in  hot  water  and  leaving  it  to  cool 
before  scouring. 

The  scouring  is  done  in  a  wood  cistern  filled  with  the 
scouring  fluid ;  the  yarn  is  hung  on  sticks  placed  across 
the  cistern,  it  is  turned  over  frequently,  and  worked  about 
in  the  scour,  and  finally  wrung  out.  The  best  tempera- 
ture for  the  yarn  scour  is  from  140"  to  150°  F. 

Cloth  ScoMring. — This  is  always  done  in  a  machine 
consisting  of  a  bowl  or  cistern,  and  squeezing  rollers 
placed  above.  The  scouring  materials  vary  with  the  de- 
scription of  cloth,  soda  ash,  soda  crystals,  and  soap  ash 
being  usually  employed  for  woollen  cloths.  The  cloth 
passes  through  the  scouring  liquid  heated  from  150°  to 
160°   F.,  and  then  between    the  rollers  for  some  time, 
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whereby  the  oil  contained  in  the  cloth  is  removed  in  the 
form  of  an  emulsion  by  the  detei^ent.     The  scour  is  fre- 
quently used  again,  after  being  strengthened  by  the  addi- 
tion of  more  alkali,     The  cloth  is  finally  washed  in  clean 
running  water  on  the  machine  for  a  considerable  time. 
The  thorough  removal  of  all  oil,  soap,  and  grease  from 
the  cloth  is  very  important  for  the  subsequent  dyeing,  for 
if  any  remain  in  it,  the  action  of  the  mordant  is  seriously 
interfered  with." 
In  the  sulphuring  of  the  wool  it  appears  that  the  ancient 
process  of  hanging  up  in  a  room  in  which  sulphur  is  burned  is 
very  generally  used.     This  is  usually  known  as  gas  bleaching 
to  distinguish  it  from  bleaching  by  sulphurous  acid  dissolved 
in  water.    The  methods  of  "liquid  bleaching"  are  given  as 
follows : — 

"  The  solution  of  sulphurous  acid  used  for  bleaching 
purposes  is  one  of  the  following  : — 

1.  A  solution  of  the  gas  in  water. 

2.  A  solution  containing  from  3  to  S  per  cent,  of 
bisulphite  of  soda,  to  which  an  equal  volume  of  hydro- 
chloric acid  is  added. 

3.  A  solution,  containing  from  3  to  5  per  cent  of  the 
bisulphite,  from  which  the  sulphurous  acid  is  set  free  in 
a  subsequent  operation. 

The  wool  to  be  bleached  should  be  well  scoured  with 
soap,  washed,  and  steeped  in  one  of  the  above  solutions 
for  some  hours.  If  the  first  or  second  solution  be  em- 
ployed, it  will  only  require  to  be  washed  to  free  it  from 
the  acid  ;  it  may  then  be  placed  in  a  coach,  and  covered 
up  with  a  sheet  for  some  time,  under  which  circumstances 
the  bleaching  action  will  be  continued  by  the  sulphurous 
acid  remaining  adhering  to  the  wool. 

If  the  third  solution  be  employed,  the  wool,  after 
draining,  should  be  passed  into  water  containing  from 
3  to  5  per  cent,  of  hydrochloric  acid,  which  will  liberate 
the  sulphurous  acid  from  the  bisulphite  of  soda  with 
which  the  wool  is  soaked,  and  the  sulphurous  acid  being 
liberated  in  contact  with  the  fibre,  and  probably  within 
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the  fibre  itself,  the  colouring  matter  of  the  wool  is  acted 
upon  more  powerfully  by  this  nascent  condition  of  the 
bleaching  agent  than  it  is  by  free  sulphurous  acid.  This 
method  resembles  the  bleaching  of  cotton  by  bleaching 
powder,  in  the  liberation  of  the  bleaching  agent  by  an 
acid. 

Solutions  Nos.  r  and  2  rapidly  lose  strength  by  the 
escape  of  the  sulphurous  acid,  or  by  its  conversion  into 
sulphuric  acid  by  oxidation.  Some  loss  is,  therefore, 
experienced  when  the  bleaching  is  only  required  to  be 
done  occasionally.  The  sulphurous  acid  may  be  pre- 
served in  them  to  a  considerable  extent  by  neutralizing 
it  with  carbonate  of  soda  ;  when  required  again  it  can 
be  set  free  by  the  addition  of  hydrochloric  acid.     No.  3 

I  solution  holds  its  strength  much  longer  than  Nos.  I  and 
2,  and,  although  it  requires  a  little  more  labour,  the 
bleaching  by  it  is  more  effective. 
The  colour  of  the  wool  is  often  improved  by  tinting  it 
with  a  httle  blue ;  this  may  be  done  in  the  acid  bleaching 
bath,  or,  better  still,  in  a  bath  specially  made  up  for  the 
purpose  after  the  bleaching  has  been  done.  I  have  found 
a  solution  of  indigo  carmine  to  be  best  adapted  for  the 
tinting,  but  where  the  wool  is  very  yellow  it  is  necessary 
to  use  a  red  colour  in  addition.  The  colour  may  be 
given  in  the  cold. 

Bisulphite  of  soda  solution  of  45°  Tw,  is  sold  at  the 
^L         present  time  at  gs,  per  cwt." 

^1  After  the  bleaching  has  been  treated  of  the  lecturer  at  once 
_ ,  enters  upon  the  subject  of  indigo.  He  gives  an  account  of 
its  properties  and  the  usual  methods  of  practically  or  chemi- 
cally testing  its  value,  and  tlien  proceeds  to  its  use  in  dyeing. 
There  is  nothing  specially  new  in  the  processes  given  by  Mr. 
Jarmain,  except,  perhaps,  with  regard  to  the  hydrosulphite 
process  of  Schiitzenberger  and  Lalandc,  but  it  is  both  inte- 
resting and  instructive  to  have  a  practical  and  accurate 
statement  of  the  present  methods  in  use  in  the  woollen  dyeing 
districts,  and  we,  therefore,  give  it  nearly  in  full.  After 
enumerating  seven  diff'erent   kinds  of  indigo  vats,  viz.,  the 
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copperas  vat.  woad  vat,  pastel  vat,  pastel  potash  vat,  urine 
vat,  German  soda  vat,  and  Schutzenberger  and  Lalande's  vat 
Mr.  Jarmain  proceeds  : — 

"  The  only  vats  employed  in  England  for  the  dyeing 
of  wool,  so  far  as  I  can  learn,  are  the  woad  vat,  and  that 
of  Schutzenberger  and  Lalande.  There  seems  to  be  a 
strong  objection  amongst  English  dyers  to  the  employ- 
ment of  soda  or  potash,  in  consequence  of  vats  being 
made  caustic  by  the  use  of  these  alkaline  carbonates 
along  with  lime.  Caustic  potash  or  soda  is  exceed- 
ingly prejudicial  to  the  soundness  and  handle  of  the 
woo!,  especially  when  it  is  heated  along  with  it ;  and 
Schutzenberger  and  Lalande's  vat  was  not  at  first  well 
received,  because  soda  was  used  as  the  solvent  of  the 
reduced  indigo,  and  many  complaints  were  made  that  it 
rendered  the  pieces  rotten.  This  is,  however,  now 
avoided  by  the  use  of  lime  only  as  the  solvent,  too  great 
an  excess  of  lime  being  carefully  avoided. 

Utensils. — ^The  indigo  mill  is  a  very  important  appa- 
ratus. Unless  the  indigo  is  thoroughly  ground  great  loss 
of  that  materia!  will  take  place.  Indigo  can  only  be 
reduced  when  brought  into  the  condition  of  an  impal- 
pable powder.  The  mill  is  either  constructed  of  stones, 
somcw!iat  like  those  for  grinding  corn,  and  worked  by  a 
perpendicular  shaft,  or  it  consists  of  four  iron  rollers, 
which  arc  rolled  backwards  and  forwards  in  a  trough  by 
a  cradle  motion.  The  indigo  is  ground  with  water  to  a 
pulp,  the  operation  being  continued  for  several  days. 
The  pulp  must  feel  perfectly  smooth,  and  contain  no 
gritty  particles, 

The  vat  is  a  cylindrical  iron  vessel,  having  a  diameter 
and  depth  of  6  feet  6  inches  by  6  feet  6  inches  to  7  feet 
6  inches  by  7  feet  6  inches.  It  is  encased  by  an  iron 
jacket  or  by  brick  work,  and  heated  by  steam,  the  steam 
space  in  the  jacket  being  about  2  inches  wide,  and 
extending  from  the  bottom  to  within  4  feet  of  the 
top.  Sometimes  the  vats  are  heated  by  a  coil  of 
copper  pipe  placed  inside  the  vat,  which  is  an  economical 


arrangement.       Direct   fire    heat    is    now    but    seldom  \ 
employed, 

Rakes  are  used  to  stir  up  the  contents  of  the  vats.  The  I 
rake  head  is  about  15  inches  long  by  5  inches  wide,  and  , 
the  handle  is  10  or  13  feet  long.  The  rake  is  lowered  j 
down  to  the  bottom  of  the  vat,  and  a  portion  of  the  ] 
sediment  is  drawn  up  with  a  jerking  motion,  when  the  ] 
head  approaches  tlic  surface.  Three  or  four  men  work 
up  the  vat  in  this  nnanner  vigorously  for  about  ten  j 
minutes. 

When  not  in  use  the  vats  are  covered  by  a  cover,  in  1 
three  pieces,  made  of  battened  three-quarter  inch  boards.  I 
This  keeps  in  the  heat,  and  prevents  oxidation  of  the  vat  f 
liquor  to  a  great  extent, 

A  net  of  half-inch  meshes  is  lowered  down  into  the  I 
vat  when  wool  has  to  be  dyed.  The  wool  is  gently  I 
moved  about  in  the  net  by  means  of  a  "stang,"  care  j 
being  taken  that  it  is  not  lifted  out  of  the  fluid. 

When  the  woo!  has  been  in  the  vat  a  sufficient  length 
of  time,  it  is  lifted  out  of  the  net,  and  placed  in  a  bag 
made  of  strong  net.  The  wool  is  then  wrung  in  the  bag, 
and  the  liquid  returned  to  the  vat. 

Pieces,  when  placed  in  the  vat,  are  moved  about  by  I 
means  of  an  instrument  called  a  "hawk,"  one  of  which 
is  held  in  each  hand,  and  the  piece  is  pulled  towards  the 
operator.  It  must  not  be  raised  above  the  liquor.  In 
order  to  prevent  the  piece  from  sinking  down  into  the 
sediment  at  the  bottom  of  the  vat,  an  iron  hoop  of  the 
same  diameter  as  the  vat,  covered  with  a  net  having  4  or  1 
5  inch  meshes,  is  lowered  down  about  a  yard  below  the 
surface  of  the  liquid  and  suspended  there. 

A  moveable  squeezing  machine,  consisting  of  two  iron  | 
rollers  6  inches  in  diameter,  fixed  in  a  frame  work,  serves 
the  purpose  of  removing  pieces  from  the  vat     One  or 
both   rollers    may   be    covered   with    vulcanized    india- 
rubber. 

Materials  used  in  the  Woad  Vat. —  Wood,  Madder^  , 
Bran,  Lime,  Indigo. — Woad  consists  of  the  fermented  | 


THE  TEXTILE  COI.OURIST. 


^ 


leaves  of  the  woad  plant,  Tsatis  tiuctoria.  This  article 
is  grown  and  manufactured  lai^ely  in  Lincolnshire.  The 
seeds  are  sown  in  early  spring,  and  when  the  plants  are 
large  enough  they  are  transplanted  in  rows.  When  the 
plants  are  from  3  to  6  inches  high,  the  outer  leaves  arc 
twisted  off  by  children,  and  then  placed  under  a  shed. 
Usually  three  crops  are  thus  gathered  during  the 
season.  The  manufacture  of  the  woad  is  carried  on  in 
the  winter.  The  leaves  are  mixed  with  lime  and  urine, 
and  thrown  in  a  heap  to  ferment.  The  heap  is 
repeatedly  turned  over  with  shovels,  to  prevent  exces- 
sive fermentation  ;  tliis  turning  of  the  heap  is  continued 
until  fermentation  ceases.  The  woad  is  then  packed  in 
barrels  and  sent  to  the  market.  The  present  price 
of  woad  is  from  ^26  to  ^30  per  ton. 

Madder  contains  sugar  and  nitrogenous  matter  in 
addition  to  its  colouring  matters.  The  sugar  passes  into 
the  butyric  fermentation,  and  furnishes  part  of  the 
nascent  hydrogen  ;  the  nitrogenous  matter  acts  as  a 
ferment.  The  ordinary  crop  madder  is  employed.  The 
use  of  madder  in  the  fermentation  vats  is  not  essential, 
and  in  many  establishments  it  is  not  employed.  The 
colouring  matter  of  the  madder  gives  a  special  shade 
to  the  indigo  which  some  manufacturers  like. 

The  bran  used  is  the  ordinary  bran  obtained  in 
grinding  wheat.  It  contains  nitrogenous  matters  and 
starch ;  the  former  assists  as  a  ferment,  and  the  latter 
passes  during  the  fermentation  through  the  various 
stages  of  glucose,  lactic  acid,  and  butyric  acid,  nascent 
hydrogen  being  produced  at  the  latter  stage. 

Newly  burnt  lime,  slaked  and  riddled,  is  thrown  into 
the  vat  in  the  powdering  condition,  Its  employment 
serves  the  purpose  of  neutralizing  the  butyric  acid  as 
fast  as  it  is  formed.  When  the  addition  of  lime  is 
neglected  too  long,  the  butyric  acid  and  other  matters 
pass  into  the  putrid  fermentation,  which  acts  destruc- 
tively upon  the  indigo. 

The  indigos  found  to  be   the  most   economical   and 
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effective  for  woollen  dyeing,  are  the  medium  qualities 
of  Bengal,  ranging,  at  the  present  time,  from  4s.  to  5s. 
per  ]b.  The  violet  copper-coloured  varieties,  having 
a  low  specific  gravity,  are  preferred. 

Preliminary  Operations. — When  the  indigo-dyed  goods 
are  required  to  have  a  special  "  bloom,"  the  wool  or 
woollen  fabric  has  a  "bottom"  put  on  it.  Camwood, 
barwood,  Saunders '-wood,  cudbear,  archil,  or  archil  paste, 
are  the  colouring  matters  which  are  employed  for 
this  purpose.  Camwood  is  the  best  for  wool.  The 
woods  give  a  much  more  permanent  bloom  than  the 
*  weed  colours,  cudbear  and  archil,  which  arc  some^vhat 
fugitive. 

The  goods  are  boiled  with  the  colour  for  an  hour  or 
an  hour  and  a-half.  no  mordant  being  used.  The 
quantity  of  ware  is  varied  according  to  the  depth  of 
shade  of  bottom  required.  16  lb.  of  camwood  or  12  lb. 
of  cudbear  for  lOO  lb.  of  woo!  are  good  proportions  for 
a  fiilt  bottom. 

Of  course  the  blooming  is  not  the  only  object  which 
the  dyer  has  in  view ;  economy  of  indigo  is  an  important 
matter  to  him. 

It  is  important  that  the  goods  to  be  dyed  should  be  I 
thoroughly  cleansed  from  all  dirt,  grease,  and  soap,  or 
otherwise  the  dye  will  be  taken  up  unequally. 

Setting  the  Woad  Vat. — -The  following  is  the  meliiod 
adopted  in  the  woollen  districts  of  the  West  Riding: — 
I  XHmeniioHi  of  Vat,  7/crf  diameter  by  yfeet  deep. — Materials. 


5  cwt  Lincohishire  madder*  at  z6s.  

3  pedis  of  bran,  weight  18  lbs. 

12  lb,  slaked  lime  in  dry  powder  

aj^  lb.  madder... 

34  lb.  of  indigo,  at  5s .*. 

£ 

'Mndder  in  the  original ;  this  may  be  either  a  local  ta 
I  aiisiirinl. — Bd, 
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The  woad  is  chopped  and  pounded  with  a  spade  u 
the  pieces  are  no  larger  than  a  hen's  egg.  It  is  thrown 
into  the  vat,  which  is  then  nearly  filled  with  ^vater.  The 
contents  are  now  heated  by  turning  on  the  steam,  until  a 
temperature  of  140°  to  ijo"  F.  is  obtained.  The  vat  is 
stirred  up  three  or  four  times  at  intervals  of  1 5  minutes, 
and  then  left  overnight.  The  woad  will  now  be  soft  and 
pulpy.  Next  morning  put  in  the  bran,  madder,  indigo 
reduced  to  a  smooth  paste  by  grinding,  and  half  the  lime, 
rake  up,  cover  over,  and  leave  till  next  morning.  If  the 
fermentation  has  commenced,  the  vat  will  present  the 
following  appearances.  A  slight  froth  will  rise  to  the 
surface  when  the  bottom  is  slightly  stirred  with  one  rake. 
The  liquid,  when  stirred,  will  appear  green  yellow  with 
blue  veins  or  streaks,  the  green  colour  predominating.  A 
coppery  blue  scum  called  'flurry'  will  appear  on  the 
surface  of  the  vat.  A  portion  of  the  bottom  drawn  up 
with  a  rake  will  show  signs  of  fermentation,  and  will 
smell  slightly  sour.  A  piece  of  wool  put  into  the  liquid 
for  a  short  time  will  be  dyed.  If  tliese  appearances 
present  themselves  the  vat  is  progressing  favourably,  and 
about  a  quart  more  lime  may  be  added,  and  the  whole 
well  raked  up.  If  no  signs  of  fermentation  appear,  more 
time  must  be  given  before  adding  the  lime,  which  in  this 
case  would  only  have  the  effect  of  retarding  the  fermen- 
tation. If  the  vat  matures  satisfactorily,  a  quart  more 
lime  may  be  added  every  two  or  three  hours,  stirring  up 
well  after  each  addition.  The  coppery  blue  flurry  will 
increase  in  quantity,  and  the  liquid,  when  stirred,  will  be 
green  yellow  with  blue  streaks.  Then  heat  up  to  140°, 
cover,  and  leave  overnight.  Next  morning  {the  third 
morning),  if  the  fermentation  has  proceeded  satisfactorily, 
the  vat  may  be  used  for  dyeing.  It  is  very  important 
that  great  caution  should  be  exercised  in  the  addition  of 
lime,  for  if  the  vat  be  overdosed  fermentation  will  be 
arrested,  and  there  will  be  considerable  difficulty  in 
re-establishing  it.  The  vat  will  then  have  to  be  left 
probably    for    several    days    before    the    fermentation 
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re-appears.  On  the  other  hand,  if  the  addition  of  lime 
be  neglected  too  long,  and  the  fermentation  passes  to  the 
putrid  stage  unchecked,  the  indigo  will  be  lost,  or,  as  the 
dyers  say,  it  will  "run  away."  The  liquid  exhales  an 
agreeable  odour  when  the  progress  of  the  setting  is 
proceeding  satisfactorily,  but  the  odour  changes  when 
too  much  or  too  little  lime  is  present.  Much  depends  on 
the  care  and  skill  of  the  dyer,  for  no  description  of  the 
process  can  accurately  convey  to  the  mind  of  the  unin- 
itiated the  mode  to  be  adopted,  in  the  varying  conditions 
.  to  which  the  fermenting  indigo  vat  is  subject.  An 
experienced  indigo  dyer  can  exercise  perfect  control  over 
the  condition  of  his  vat.  I 

The  following  account  of  the  setting  of  two  indigo  vats  i 
last  week,  of  which  I  took  notes,  may  be  useful. 

The  vats  were  intended  for  the  dyeing  of  broad  cloths 
and  wool  of  a  full  blue. 

Dimensions  of  vats  6  feet  6  inches  by  6  feet  6  inches. — 
On  Wednesday  at  noon  the  vats  were  filled  with  water, 
and  \%  cwt  of  crushed  woad  were  put  into  each  vat; 
the  liquid  was  heated  to  140°  R,  and  stirred  up  once. 
On  Thursday  morning  they  were  heated  up  again  to 
140°  and  kept  at  that  temperature  all  day.  During  the 
day  they  were  raked  up  vigorously  by  four  men  four 
times.  At  five  o'clock  p.m.,  25  lb.  of  indigo,  well  ground 
to  a  smooth  paste,  14  lb.  madder,  5  quarts  of  lime,  and 
4  pails  of  bran  (2  gallons  each),  were  added,  and  the 
whole  well  stirred  up  and  left  overnight.  On  Friday 
morning  at  nine  o'clock  a  light  froth  rose  on  the  surface 
when  the  vat  was  gently  stirred  up  with  one  rake.  The 
bottom  was  in  a  slight  state  of  ferment  and  smelt  rather 
sour.  The  liquid  appeared  green  yellow  on  the  surface 
with  blue  streaks  whtn  it  was  stirred  by  the  hand. 
One  quart  of  lime  was  added  to  each  vat,  and  the  contents 
well  stirred  up  for  ten  minutes  as  before.  It  was  then 
covered  up.  At  r  1  a.m.  and  at  1  p.m.  another  quart  of 
lime  was  given,  and  the  contents  raked  up  as  before. 
A  considerable  quantity  of  coppery  blue  flurry  had  now 


THE  TEXTILE  COLOURIST. 

accumulated  on  the  surface,  and  the  liquid  appefired  of 
a  dark  greenish  yellow  with  blue  streaks  when  diitorbed 
by  the  hand.  The  odour  was  favourable  and  the  fer- 
mentation steady,  being  kept  under  by  ihe  lime.'  At 
3  p.m.  the  vats  were  warmed  to  1 35°  and  another  quart 
of  lime  added  and  again  well  stirred  up.  appearances 
and  odour  favourable  as  before.  At  5-30  the  vats  were 
in  a  condition  fit  to  use  for  dyeing.  Three  pints  of 
lime  were  given  to  each  vat  and  5  lb.  more  indigo;  they 
were  well  stirred  up;  temperature  130'.  They  were 
covered  up  and  left  overnight.  At  g  a.m.  on  Saturday 
two  60  yard  pieces  of  narrow  doeskins  were  put  into  each 
vat,  and  after  they  had  been  worked  for  one  and  a  quarter 
hours  I  took  off  a  sample  and  left  them. 

The  Dyeing  Operations. — Pieces  to  be  dyed  a  full  blue 
are  hawked  in  a  strong  vat  from  twenty  minutes  to  two 
hours,  according  to  the  class  of  goods,  heavy  and  closely 
woven  fabric  requiring  more  time  for  the  colour  to  pene- 
trate into  the  centre  than  lighter  and  more  open  goods. 
The  material  is  then  drawn  out  of  the  vat,  and  after  ex- 
posure to  the  air  for  some  time,  in  order  that  the  reduced 
indigo  may  become  oxidized  and  pass  into  the  blue  and 
insoluble  condition,  the  goods  are  passed  into  a  weaker 
bath,  to  dye  up  to  the  shade  required.  For  light  blue 
colours,  such  as  are  given  for  woading  for  blacks,  a  single 
working  through  a  moderately  weak  bath  for  about 
twenty  minutes  will  be  sufficient. 

For  dyeing  wool,  a  vat  which  shews  the  fermentation 
to  be  in  a  moderately  active  state  is  found  to  be  the  best, 
but  pieces  are  dyed  more  perfectly  in  a  vat  in  which  the 
fermentation  is  kept  under. 

When  the  goods  are  withdrawn  from  the  vat,  they 
are  of  a  fine  green  colour  which  rapidly  passes  to  blue. 
The  green  colour  is  due  to  the  instant  oxidation  of  a 
portion  of  the  yellow  coloured  reduced  indigo,  which 
thus  produces  a  mixture  of  blue  and  yellow. 

For  keeping  up  the  strength  of  the  vat,  about  15  lb.  of 
indigo  are  added  every  other  day,  more  lime  and  bran 
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being  added  every  day.  After  finishing  the  day's 
working  of  the  vats  the  necessary  addition  of  bran, 
lime,  and  indigo  is  made,  and  the  vats  well  raked  up 
and  heated  up  to  140°  F. 

The  following  table  gives  the  quantities  and  cost  of 
materials  used  in  a  large  dye-house  for  the  woad  vat 
for  dyeing  dark  indigo  blues  on  cloth  :— 

I      s.     A. 
6,533  lb.  indigo,  at  5s.  6d.  per  lb —   1.796  n     6 

63  cwt  lime,  at  IS.  per  cwt   380 

19^  packs  bran,  at  14s.  6d 14    6     4 

142)^  lb.  madder,  at  4j^d a   10     6 

56J4  cwt  woad,  at  30s 84  15    o 

12  cwt  fuller's  earth  1   16     o 

^1-903     7     4 
Per-cintage  of  total  cost : — 

Indigo     94-37 

Fuller's  earth -lo 

Woad  445 

Madder  13 

Bran    76 

Lime  'iS 

9999 
Cloth  dyed  with  the  above  materials,  159,180  lb.     Cost  per 
pound,  367  pence. 

It  is  noteworthy  tliat  the  materials  required  to  reduce  the 
indigo  only  cost  552  per  cent  of  the  whole. 

Schiitsenberger  and  Lalande  Vat. — This  vat  stands  in 
marked  contrast  to  the  woad  vat  already  described, 
as  regards  time  and  the  number  of  vats  required.  The 
reduction  of  the  indigo  is  almost  instantaneous  ;  in  fact, 

I  the  reduced  indigo  may  be  prepared  beforehand,  and 
then  it  is  only  necessary  to  add  it  to  the  vat,  and 
proceed  with  the  dyeing  in  the  manner  already  described. 
The  reduction  is  performed  in  the  following  manner  :- 
Materials  required. — Bisulphite  of  soda,  at  45°  Tw., 
costing  gs.  per  cwt.     Zinc  dust,  at  23s.  per  cwt     Slaked  \ 


2S6  THE  TEXTILE  COLOURIST. 


m  of  lime.    \ 


lime  in  powder,  sifted,  or  in  the  fonii  of  cream  o 
Indigo,  ground    in    water,  in   the  form  of  pulpy  paste, 
without  any  gritty  particles. 

Utaisils  for  (lie  preparation  of  the  reduced  Indigo. — 
A  small  tub,  or  pai).  in  which  to  prepare  the  hydro- 
sulphite.  A  cask  in  which  the  indigo  is  reduced. 
Barrels  in  which  to  store  the  reduced  indigo.  The  same 
vats  and  utensils  which  are  employed  with  the  woad  vat. 

To  prepare  the  reduced  indigo  proceed  as  follows  : — 

Pour  bisulphite  of  soda  solution  into  a  pail  or  small 
tub,  and  add  zinc  dust  until  the  smell  of  sulphurous 
acid  disappears,  stirring  up  well  until  this  takes  place. 
The  zinc  dust  required  will  be  from  one-fifteenth  to 
one-tenth  of  the  weight  of  the  bisulphite  of  soda.  The 
solution  so  produced  is  called  hydrosulphite. 

Place  your  indigo  paste  in  a  cask  or  tub  ;  add  a  little 
cream  of  lime,  and  heat  to  120°  F.  Run  in  sufficient 
hydrosulphite  to  reduce  the  indigo,  which  may  be  known 
when  the  surface  of  the  mixture  assumes  a  dark  green 
appearance ;  then  add  more  cream  of  lime  to  dissolve 
the  reduced  indigo,  when  the  mixture  then  becomes 
yellow.  It  may  be  known  when  sufficient  lime  has  been 
added  by  taking  out  the  stirring  rod,  which  will  quickly 
assume  a  bronzed,  coppery  appearance.  If  too  much 
lime  has  been  added,  the  indigo  becomes  brown,  and  is 
partly  destroyed,  a  smell  of  ammonia  being  given  off. 

The  creamy  fluid  is  then  run  into  barrels  for  use. 

Tlte  Dyeing  Operations. — The  vat  is  filled  up  with 
water,  which  is  heated  up  to  from  1 30°  to  140°  F,,  and 
the  necessary  quantity  of  reduced  indigo  run  in  from  the 
store  casks.  The  dyeing  may  be  carried  out  exactly  on 
the  same  plan  as  with  the  woad  vat;  the  vat  may, 
however,  be  used  continuously,  as  it  may  be  fortified  at 
any  moment  by  the  addition  of  reduced  indigo,  If  the 
indigo  in  the  vat  should  become  oxidized  by  exposure  to 
the  air,  and  by  the  air  which  the  goods  carry  in  with 
them  mechanically,  it  may  be  reduced  by  adding  hydro- 
sulphite, and  also  lime  if  necessary,  to  the  vat     As  there 
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is  not  such  an  accumulation  of  solid  matter  at  the  bottom 
of  the  vat  as  there  is  in  the  woad  vat,  vessels  having  a 
much  less  depth  may  be  employed. 

The  dyer  very  quickly  leams  how  to  manage  this  vat. 
The  operations  arc  simple  and  perfectly  under  control, 
and  they  do  not,  therefore,  require  an  apprenticeship  to 
leam  how  to  manage  them,  as  is  the  case  with  the 
fermentation  process. 

Opinions  of  Dyers  on  the  Hydrosulphttc  Vat. — Since  the 
year  1873,  when  it  began  to  be  used  in  Yorkshire,  the 
experiences  of  woollen  dyers  with  this  vat  have  been  very 
varied.  It  has  been  abandoned  by  some  and  continued 
by  others. 

The  advantages  claimed  for  it  are — that  it  is  easy  to 
manage ;  that  it  dyes  worsted  goods  clean ;  that  it  can  be 
used  either  for  light  or  dark  blues;  that  the  services  of  an 
experienced  blue  dyer  at  high  wages  can  be  dispensed 
with;  that  it  is  rapid. 

The  disadvantages  attributed  to  it  by  those  who  have 
abandoned  it  are — that  it  is  much  more  expensive  than 
the  woad  vat  on  account  of  loss  of  indigo  in  washing; 
that  the  goods  handle  thinner  when  of  the  same  weight 
and  texture,  although  the  strength  of  the  goods  is  not 
impaired,  as  tested  by  Hebden's  machine;  that  the 
colour  is  not  quite  so  good,  being  somewhat  green ;  that 
it  requires  one-third  more  red  bottom  than  the  woad  vat; 
that  it  spoils  the  face  of  goods. 

The  heaviest  chaise  against  it,  however,  seems  to 
be  the  cost,  but  this  may  be  very  greatly  lessened 
by  recovering  the  indigo  which  washes  off  by  pass- 
ir^  the  goods  through  milk  of  Hme  before  the 
washing.  The  lime  dissolves  the  reduced  indigo  which 
has  not  become  fixed  to  the  fibre.  The  green  colour 
can  be  removed  by  passing  the  goods  through  very 
dilute  sulphuric  acid  in  the  washing  machine. 

The  following  table  gives  the  cost  of  dyeing  dark  blue.? 
by  the  hydrosulphite  vat,  by  a  dyer  who  wished  to  use  it, 
but  was  deterred  by  the  cost.     It   bears   unfavourable 
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comparison  with  the  cost  of  materials  by  the  woad  vat. 
The  cost  of  labour  in  working  the  two  vats  may  be 
assumed  to  be  about  the  same : — 

;£       8.      d. 

240  lb.  indigo  at  5s.  6d 66    o    o 

1,978  lb.  bisulphite  of  soda  at  id.  ...  8    4  10 

195  lb.  zinc  dust  at  23s.  per  cwt...  201 

30  lb.  fuller's  earth 010 

lime not  given. 

• 

£1^    5  " 
Fer-ceniages  of  total  cost : — 

Indigo 8684 

Bisulphite  soda 10*62 

Zinc  dust 2*61 

Fuller's  earth. nil 

Lime not  given. 


100*09 

Cloth  dyed  with  above  materials,  3,420  lbs.  Cost  per 
lb.,  S?<d. 

The  materials  required  to  reduce  the  indigo  cost  13*25 
per  cent,  of  the  whole." 

The  lecturer  concludes  the  second  lecture  by  treating  of 
sulphate  of  indigo,  and  the  colours  which  may  be  obtained 
from  it. 

The  third  lecture  commences  with  general  remarks  upon 
colour,  fast  and  loose  colours,  and  fixation  of  mordants  and 
lakes.  We  pass  on  to  the  practical  instructions  concerning 
mordanting. 

^^  Modes  of  Applying  Mordants  on  Wool. — In  wool- 
dyeing  the  goods  are  always  mordanted  at  a  boiling 
temperature. 

Boiling  seems  to  have  the  effect  of  opening  the  pores 
of  the  wool  and  expelling  the  air,  thus  giving  passage  to 
the  mordant  solution. 

The  mordant  may  be  either  applied  before  the  dyeing 
operation,  along  with  the  colouring  matter,  or  after  the 


CANTOR  LECTURES  ON  WOOL  DYEING.      -gg 

dye  has  been  applied.  Sometimes  it  is  found  advan- 
tageous to  apply  the  mordant  both  before  and  along  with 
the  dye. 

The  application  of  too  much  mordant  is  to  be  avoided  ; 
this  is  notably  the  case  witli  the  iron  and  bichromc  mor- 
dants, which  produce  rusty  and  green  shades  respectively, 
when  an  excess  of  the  mordant  has  been  used. 

Ulmsils  Employed  in  Mordanting. — The  most  conve- 
nient vessels  for  mordanting  woollen  goods  are  wood 
cisterns,  6  to  8  feet  long,  4  to  5  feet  broad,  and  3  to  4 
feet  deep,  with  a  false  bottom  made  of  perforated  iron 
plates.  The  water  is  heated  by  a  perforated  steam-pipe, 
2  inches  in  diameter,  which  passes  under  the  plates  along 
the  middle  of  the  cistern.  When  scarlets,  oranges,  and 
crimsons  have  to  be  dyed  with  an  acid  tin  mordant,  block 
tin  plates  should  be  substituted  for  the  iron  plates,  which 
would  seriously  affect  the  colours,  as  iron  salts  would  be 
formed  by  the  acid  acting  upon  the  iron  plates.  Metallic 
iron  also  decomposes  tin  salts,  the  tin  being  precipitated 
in  the  metallic  state.  Large  iron  pans  arc  also  frequently 
used  in  both  mordanting  and  dyeing,  the  water  being 
heated,  either  by  a  steam-pipe  blowing  straight  down 
into  the  water,  or  by  direct  fire-heat  under  the  pan.  The 
steam  in  this  case  is  only  employed  to  heat  up  the  water 
to  the  boil,  the  subsequent  mordanting  or  dyeing  being 
done  by  the  fire-heat  alone.  Many  experienced  dyers 
prefer  direct  fire-heat,  especially  for  the  dyeing,  as  a 
temperature  can  be  obtained  which  is  two  or  three 
degrees  higher  than  what  can  be  obtained  by  steam  alone ; 
and  fire-heat  is  more  especially  preferred  for  wool,  which 
is  kept  in  a  more  constant  state  of  agitation  by  the 
ebullition  of  the  water  than  can  be  obtained  by  steam- 
heat.  The  wool  is  also  less  liable  to  be  felted  or  twisted 
into  tails. 

A  more  uniform  ebullition  and  agitation  of  the  liquor 
may,  however,  be  obtained  by  passing  the  steam-pipe, 
not  perforated,  several  times  along  tlie  bottom  of  the 
cistern,  and  allowing  the  condensed  steam  to  dischai^e 
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itself  into  the  cistern  by  an  upright  pipe,  bent  over  above 
the  surface  of  the  liquid.  When  the  steam  pressure  is 
not  less  than  50  lb.  per  square  inch,  this  is  an  excellent 
and  economical  mode  of  heating  botli  the  mordant  and 
dye  baths. 

When  pieces  are  mordanted  or  dyed,  they  are  kept  in 
motion  by  causing  them  to  pass  over  a  wince,  placed  over 
the  dye  vessel  and  turned  by  machinery.  Three  or  four 
pieces  are  sewed  end  to  end,  and  are  thus  passed  over 
the  wince  continuously. 

Wool  is  kept  in  motion  by  being  stirred  up  almost 
continuously  during  the  process  by  long  poles,  called 
"stangs."  The  thorough  stirring  and  breaking  up  at  the 
commencement  is  of  great  importance,  in  order  to  pre- 
vent unequal  reception  of  both  mordant  and  dye. 

The  mordanting  usually  occupies  from  one  to  two  hours, 
the  liquor  is  then  run  off  from  the  wool,  and  water  run 
in  once  or  twice  to  wash  out  excess  of  mordant,  it  is  then 
put  in  a  coach  or  waggon,  covered  over  with  a  sheet,  and 
left  over-night,  or  longer  if  convenient.  The  colour  ob- 
tained after  leaving  it  in  this  manner  is  ahvays  better 
than  when  it  is  passed  direct  into  the  dye-bath  after 
mordanting. 

Pieces  after  mordanting  are  drawn   out  of  the  bath, 
washed   in   the   washing  machine,   and    left   over-night 
before  dyeing." 
Upon  the  use  of  tartar  or  ai^ol  with  copperas  we  have  the 
following : — 

"  Tartar  or  argol  is  almost  invariably  used  along  with 
the  copperas,  in  order  that  the  solution  may  be  kept  clear, 
and  the  too  rapid  dissociation  of  the  copperas  prevented. 
The  tartar,  in  this  and  every  case  where  it  is  used  with  a 
mordant  for  a  similar  purpose,  should  be  added  to  the 
bath  first,  for  it  is  easier  to  prevent  a  precipitation  than 
to  redissolve  the  precipitate  after  it  has  formed.  Copperas 
is  frequently  used  simply  as  a  saddencr ;  its  effect  upon 
colours  is  to  produce  dark  shades.  It  is  used  both  alone 
and  in  conjunction  with  alum  and  sulphate  of  copper,  but 
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I      not  with  bichromate  of  potash,   which  it   reduces  and 
renders  its  special  properties  less  effective  as  a  mordant." 
Upon  the  use  of  bichromate  of  potash  in  wool  dyeing,  the 
lecturer  says: — 

"This  splendid  salt  is  met  with  in  commerce  in  a  state 
of  almost  absolute  chemical  purity.  I  think  it  is  more 
extensively  used  in  our  woollen  dyeing  than  any  other 
mordant.  Its  decomposition  in  the  bath  in  contact  with 
wool  is  different  Irom  that  of  any  other  mordant,  for  its 
constitution  is  different.  The  metal  which  is  deposited 
as  a  hydrate  upon  the  wool,  is  present  in  this  salt  as  the 
acid,  and  not  as  the  base,  which  is  potash.  Bichromate 
of  potash  may  be  represented  as  being  neutral  yellow  , 
chromate  of  potash,  in  combination  with  dry  chromic  | 
acid.  To  obtain  the  full  effect  of  the  bichromate  as  a 
mordant,  sulphuric  acid  is  usually  employed  along  with 
it;  the  whole  or  major  part  of  the  chromic  acid  is  thus 
set  free.  Chromic  acid  is  a  most  powerful  oxidizer,  and 
acts  enei^etically  upon  wool,  and  should,  therefore,  be 
used  with  caution,  as  we  shall  see  further  on.  The  wool 
furnishes  the  reducing  agent,  probably  in  the  form  of 
hydrogen,  which  acts  upon  the  chromic  acid.  The 
chromic  hydrate  thus  produced  is  deposited  upon  the 
wool  as  the  mordant  hydrate,  a  portion  of  neutral  chro- 
mate of  potash  is  also  usually  present  on  the  fibre.  | 
I  have  ascertained  experimentally  that  it  is  not  safe  to  ' 
use  more  than  3  per  cent,  of  the  weight  of  wool  of 
bichromate,  for  if  4  per  cent  be  used  the  colour  becomes 
impaired,  and  if  12  per  cent,  be  used  the  wool  cannot  be 
dyed  with  logwood  at  all,  and  the  curious  effects  of  over- 
chroming  are  produced.  These  effects  are  due  to  the 
destructive  oxidizing  action  of  the  chromic  acid  upon 

•      the  wool.     Wlien  a  still  larger  quantity  of  bichrome  is 
used  along  with  sulphuric  acid  the  wool  is  dissolved,  and 
a  solution  of  chrome  alum  is  obtained." 
Some  remarks  upon  tin  solutions  close  the  third  lecture.    We 
hope  in  our  next  to  be  able  to  give  some  further  extracts 
from  Mr.  Jarmain's  lectures. 
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2.     Critical  and  Historical  Notes  concerning  the  Production  of 

AdrianofU  or  Turkey  Red,  and  ilte  Theory  of  this  Colour* 

BY  THEODORE   CHATHAU. 

Qorrtspending  Mimbtr  ef  Iht  InJuitrial SoeieHes  of  MHlkemeand  Amimi,  tU,,  itt. 

Theory  of  M.  Jenny. — In  1869,  M.  Jenny  presented  a 
memoir  upon  the  Theory  of  the  Turkey  red  process  to  the 
Industrial  Society  of  Mulhouse.  It  was  the  subject  of  a 
report  by  M.  Schaeffer,  which  was  not  altogether  favourable. 
However  that  may  be.  we  shall  see  that  the  work  of  M. 
jenny  is  that  of  a  well-informed  practical  chemist. 

Concerning  the  scouring  he  says:  The  first  operation  to 
which  the  cloth  is  subjected  has  for  aim  the  removal  of  certain 
impurities  acquired  in  the  course  of  spinning  and  weaving. 
The  process  consists  in  a  maceration  in  warm  water;  the 
saline  matters  are  dissolved,  and  the  starchy  matters  trans- 
formed into  glucose  by  the  fermentation  which  is  quickly  set 
up  in  the  mass,  especially  when  the  germs  which  exist  on  the 
grey  cloth  have  not  been  destroyed  by  the  heat  of  singeing. 

After  the  starchy  matters  of  the  size  have  been  removed, 
the  cloth  is  passed  into  a  boiling  alkaline  solution  to  remove 
fatty  and  resinous  matters.  The  use  of  lime  and  rosin  soap 
as  commonly  employed  in  bleaching  ought  not  to  be  allowed 
in  bleaching  for  Turkey  red  dyeing. 

Oiling. — For  this  operation  a  mixture  of  alkaline  carbonates, 
cow  dung,  and  emulsive  oil  is  employed. 

Carbonate  of  potash  is  to  be  preferred  to  carbonate  of  soda 
in  warm  and  dry  climates  on  account  of  its  hygroscopic 
nature,  which  is  advantageous  in  the  process.  In  most  climates, 
as  in  England,  carbonate  of  soda  is  used.  For  general  use  it 
would  seem  that  a  mixture  of  the  two  salts  would  be  preferable. 

The  cow  dung,  no  doubt,  acts  in  two  ways:  the  nitro- 
•  Absuacted  and  condensed  from  the  "Moniteni  Scicntiiique,"  vi.  (3)  p.  loii, 

diuiel/rsm  Vffl.  u. ,  f.  aoo.  Textile  Colouriit, 
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genous  mucilaginous  matter  which  it  contains  {bubuUn  of 
M.  Morin)  swells  up  considerably  in  alkaline  carbonates,  and 
assists  in  forming  an  emulsion  with  the  oi! ;  on  the  other 
hand,  the  putrefaction  of  the  dung  leads  to  the  formation  of 
carbonic  acid,  the  utility  of  which  will  be  shewn  later  on. 

The  oil  exclusively  employed  in  our  country  (France)  is 
olive  oil ;  it  should  be  emulsive,  that  is,  in  contact  with 
alkaline  solutions  it  ought  to  produce  a  persistent  emulsion 
or  milkiness  ;  this  property  is  owing  to  the  presence  in  the 
oil  of  a  larger  or  smaller  proportion  of  fatty  acids,  which  ■ 
form  a  Jelly  with  the  alkalies,  the  thickness  of  which  main-  1 
tains  the  fine  particles  of  oil  in  a  state  of  suspension. 

All  the  processes  for  making  oil  emulsive,  have  for  aim  the 
splitting  up  of  the  glyceridcs  and  setting  the  fatty  acids  at 
liberty.  Margaric  acid  is  very  easily  made  into  an  emulsion, 
even  with  carbonate  of  potash  at  ij^°  Tw.  ;  it  should  there- 
fore be  considered  as  more  useful  in  an  oil  than  oleic  acid. 
The  emulsive  state  of  the  oil  allows  it  to  be  diffused  in  a 
very  uniform  manner  through  the  fibre. 

The  oiled  goods  are  hung  up  in  the  air  to  dry.  This 
drying  should  be  at  a  low  temperature.  It  is  for  the  purpose 
of  removing  the  water,  which,  if  not  removed,  would  cause 
the  oil  to  separate  superficially,  and  to  be  detached  in  the 
succeeding  operations.  In  this  operation  the  carbonates  are 
changed  into  bicarbonates,  the  carbonic  acid  being  partly 
derived  from  the  air  and  partly  from  the  putrefaction  of  the 
cow  dung. 

The  hot  stove  drying  which  follows  has  for  action  the 
freeing  of  the  oil  from  its  emulsive  envelope  (a  tissue  of  fatty 
acids,  soap,  and  mucilage)  and  allowing  it  to  penetrate  to 
the  fibre  and  gradually  impregnate  it ;  it  is  important  that 
this  liberation  of  the  oil  should  take  place  slowly  and 
progressively.  The  following  facts  are  to  be  kept  in  mind  : 
the  separation  of  the  oil  takes  place  because  the  gelatinous 
envelope  formed  by  the  fatty  acids  and  the  alkaUne  carbon- 
ates, under  the  influence  of  an  increased  temperature,  become 
sufficiently  fluid  to  permit  the  oil  globules  to  come  to  the 
syiface  and  separate.    The  oil  thus  separated  is  not  capable 
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■   longer  contains   free  fatty 


of  forming   an   emulsion, 
acids. 

The  carbonic  acid  gas  liberated  in  traversing  the  cmubion, 
helps  the  separation  of  the  oil ;  as  it  cannot  act  until  the 
alkalies  are  saturated,  it  is  evident  that  the  separation  will 
be  more  rapid  with  weak  liquors  than  with  strong  ones. 

The  quantity  of  oil  separated  is  greater  with  strong  liquors 
than  with  weak  ones,  at  a  higher  temperature  than  at  a  lower 
one,  after  twelve  hours  than  in  shorter  periods,  with  caustic 
than  with  carbonated  alkalies,  with  potash  than  with  soda. 
The  soap  which  is  formed  plays  an  important  part  in  the 
separation  of  the  oil  on  account  of  its  great  emulsive  power. 

The  following  oil  baths  continue  the  action,  they  should 
be  repeated  until  the  fatty  acids  have  been  completely 
saponified,  and  until  all  the  oil  has  penetrated  the  fibre,  and 
the  excess  of  soap  removed- 
Several  chemists  have  expressed  the  opinion  that  the  oil 
does  not  take  any  part  in  the  dyeing  until  it  is  oxidized  upon 
the  surface  of  the  fibre,  and  this  oxidized  oil,  under  special 
circumstances,  possesses  the  properties  of,  and  acts  as  a 
mordant.  M.  Jenny  disputes  this  view,  for  he  has  satisfied 
himself  by  direct  experiment  that  only  a  very  small  portion 
of  the  oil  is  oxidized,  and  is  quite  insufficient  to  have  any 
important  action. 

If,  then,  all  that  is  required  is  to  deposit  a  certain  quantity 
of  oil  upon  the  surface  of  the  cloth,  would  it  not  be  possible 
to  operate  by  quicker  and  cheaper  methods  ?  The  necessity 
of  employing  alkaline  carbonates  has  been  always  admitted  ; 
these  salts  act  upon  the  fibre  in  a  physical  manner,  and 
render  it  more  capable  of  combining  with  colouring  matters. 

Alordanting. — Neutral  solutions  of  alumina  salts  are  decom- 
posed by  contact  with  the  fibre;  there  is  dialysis;  the 
alumina  is  precipitated  on  the  surface  of  the  cloth,  the  oil 
opposing  its  penetration  into  the  fibre ;  the  soap  which 
remains,  even  after  numerous  washings,  produces  oleate  of 
alumina.  Tannin  and  phospates  help  in  the  decomposition 
of  the  alum. 

Dyeing. — Alizarine  and  purpurine  have  an  equal  value  in 
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Turke)*  red  dyeing,  but  the  purpurine  being  more  soluble 
Iliati  the  alizarine  fixes  rapidly,  while  the  alizarine  only 
acts  through  the  presence  of  tannin,  which  is  an  excellent 
solvent  of  this  colouring  matter. 

The  blood  which  is  frequently  added  in  the  dyeing  removes, 
by  means  of  its  albumen,  the  brown  and  resinous  matters 
which  would  tarnish  the  colour.  The  chalk  is  simply  useful 
by  neutralizing  the  acids  contained  in  the  madder.  The 
alumina  and  oleate  of  alumina  become  saturated  with  colour- 
ing matter.  The  dye  is  at  its  maximum  of  depth  and  bright- 
ness at  from  122'  to  140'  F.,  as  the  absorptive  power  of  the 
alumina  becomes  weaker  at  higher  temperatures ;  but  it  is 
necessary  to  carry  up  the  temperature  to  ebullition,  in  order 
to  convert  the  alumina  into  meta-alumina,  which  resists  more 
perfectly  the  action  of  the  fatty  matters  used  in  soaping  and 
brightening. 

Brightming. — The  aim  of  this  process  is  to  remove  from 
the  lake  all  foreign  matters,  to  saponify  a  notable  quantity  of 
the  oil,  and  to  remove  from  the  cloth  the  greasy  feel  which 
it  has  up  to  this  point ;  to  reduce,  by  means  of  the  tin  salt, 
the  brown  matters  which  become  soluble  and  are  removed, 
and  to  replace  part  of  the  alumina  by  oxide  of  tin. 

During  the  brightening  the  alizarine  is  set  at  liberty.  It 
dissolves  in  the  oil  which  adheres  to  the  cloth,  which  thus, 
becoming  saturated  with  colour,  adds  its  effect  to  that  of  the 
lake. 

Conclusion. — There  remains  upon  the  tissue  a  compound  of 
fatty  acids,  alumina,  lime,  oxide  of  tin,  purpurine,  and  aliza- 
rine. This  compound  is  penetrated  and  protected  by  an  oil 
perfectly  neutral,  and  saturated  with  pure  alizarine.  The  lake 
is  deposited  in  such  a  manner  in  the  fibre  that  it  presents  to  1 
the  eye  all  the  brilliancy  and  fire  which  it  is  possible  to  give  it  f 

Warlha's  Opinion. — M,  Wartha,  after  his  researches  upon 

urkey  red,  states  that  the  particular  lustre  of  the  Turkey  red 

due  to  a  peculiar  combination  of  fatty  acid  with  alizarine  ; 

a  combination  which  does  not  adhere  very  strongly  to  the 

fibre,  and  which  can  be  dissolved  by  the  petroleum  oils  and  1 

ether.     If  the  solution  in  petroleum  or  ether  be  evaporated,  a  I 
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fatty  matter  is  obtained  of  a  bright  scarlet  red  colour,  which 
can  only  be  decomposed  by  the  action  of  very  strong  potash, 
and  then  it  presents  the  characteristic  reactions  of  alizarine. 

The  extracted  matter  loses  all  its  brightness,  and  acquires  a 
cherry  red  colour,  exactly  resembling  madder  colours  produced 
by  simple  mordants  of  tin.  (.') 

Muller's  Experiments. — M.  A.  Muller  continued  and  ex- 
tended some  of  the  experiments  of  M.  Wartha.  He  was 
impressed  with  the  difference  of  time  required  by  the  petroleum 
or  ether  to  dissolve  the  colour  from  samples  of  Turkey  red 
cloth  obtained  from  different  establishments.  An  attentive 
examination  pointed  to  an  interesting  and  unexpected  fact, 
which  was,  that  the  time  required  to  remove  the  colour  was 
not  at  all  influenced  by  the  variable  quantity  of  alzarine,  but 
was  in  direct  proportion  to  the  fastness  of  the  colour  as  tested 
by  ordinary  means,  and  that  this  power  of  resistance  was 
undoubtedly  owing  to  the  method  of  mordanting,  M.  Muller 
found,  by  continuing  his  experiments,  that  the  greater  the 
amount  of  alumina  in  the  colour  the  longer  it  resisted  the 
bleaching  action  of  a  mixture  of  alcohol  and  hydrochloric 
acid ;  and,  reciprocally,  those  cloths  which  yielded  most 
colour  to  ether  (the  combination  of  alizarine  and  fatty  matter) 
were  most  quickly  bleached,  and  were,  in  every  respect,  less 
fast. 

M.  Muller  does  not  mean  to  intimate  that  the  use  of  a  large 
quantity  of  oil  in  any  way  affects  the  fastness  of  the  colour ; 
but  he  believes  that  his  experiments  demonstrate  that  only 
that  portion  of  the  oil  which  has  undergone  the  unknown 
modification  in  which  it  is  insoluble  in  ether,  commonly  called 
oxidation,  contributes  to  the  Turkey  red  colour ;  and  further, 
that  it  is  very  possible  that  an  excess  of  fatty  acids,  not 
saponified,  may,  under  the  influence  of  light,  act  very  inju- 
riously upon  the  alzarine. 

To  support  this,  M.  Muller  quotes  some  experiments  made 
by  taking  equal  weights  of  dyed  cloth,  or  of  yarn  of  the  same 
counts,  or  stripes  of  the  same  dimensions,  which  were  placed 
in  the  decolourizing  solution  composed  of  lo  measures 
of  alcohol  at   96°  and    i   volume  of  hydrochloric  acid,  sp. 
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gr.  ri8.  The  mixture,  which  must  be  used  in  rather  large 
proportion,  is  slowly  warmed  on  a  water-bath  to  133°  F.  The 
various  samples  are  seen  to  gradually  yield  to  the  action  of 
the  fluid,  first  one  and  then  the  other  becoming  white.  The 
time  which  is  required  for  the  red  to  disappear  being  noted, 
numbers  were  obtained  which  agreed  sufficiently  well  with  the 
known  goodness  of  the  colours. 

M.  Chateau  then  gives  a  resume  of  the  various  theories 
which  have  been  detailed  in  this  long  memoir;  we  omit  it  as 
unnecessary,  and  pass  on  to  his  own  summing  up  of  the 
subject. 

■  If  the  various  theories  be  well  considered  it  will  be  seen 
that  they  take  three  different  ways,  which,  however,  have 
more  than  one  point  of  contact. 

One  set  dwell  upon  the  animalization  of  the  cotton. 

Another  upon  the  oxidation  of  the  oil,  to  which  is  attached, 
chemically  speaking,  the  idea  of  the  action  of  the  fatty  acids 
and  especially  the  oleic  acid. 

A  third  set  consist  of  those  which  compare  Turkey  red 
dyeing  to  the  operations  of  tanning,  and  have  a  certain 
relation  to  the  animalization  theory. 

As  different  in  details  as  the  various  systems  recounted  are, 
the  nature  of  the  substances  employed,  and  the  manner  in 
which  they  are  employed  has  considerable  resemblance. 

The  substances  used  may  be  grouped  as  follows : — 

(1)  The  fatty  matter,  vegetable  or  animal. 

(2)  The  albuminous  matters,  vegetable  or  animal,  in  natural 
or  artificial  solution  or  In  suspension  in  oils,  alkaline  emul- 
sions, etc.  Examples:  natural  emulsive  oils,  yolk  of  egg, 
blood,  ox  gall,  excrcmental  matters  of  herbivorous  animals,  etc. 

(3)  Tannin  matters,  as  cadou,  myrobalans,  fustic,  gall-nuts, 
sumac,  etc. 

(4)  Aluminous  matters,  as  alum  and  other  salts  of  alumina, 
aluminous  earths,  etc. 

(5)  The  colouring  principles  of  madder  or  other   similar  ] 
exotics,  and,  at  present,  artificial  alizarine  and  purpurine. 
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(6)  The  brightening  or  clearing  matters,  such  as  the  oxygen 
of  the  air,  alkaline  carbonates,  bran,  tin-salts,  etc. 

The  sequence  of  operations  is  also  sensibly  similar.  After 
having  prepared  the  cotton  by  bleaching,  the  next  step  is 
to  steep  the  goods  in  an  alkaline  oily  emulsion  containing 
always  an  albuminous  substance  or  an  albumenoid  material, 
and  drying  after  each  time  at  a  determined  temperature,* 
afterwards  the  galling  and  aluming  takes  place,  that  is,  the 
alumina  and  tannin  are  introduced  ;  next,  the  dyeing ;  and, 
lastly,  the  brightening,  which  in  India  is  accomplished  by 
exposure  to  sun  and  air,  and  in  Europe  by  means  of  sosp. 
bran,  or  tin-salts. 

In  proportion  as  chemical  knowledge  advances  we  perceive 
the  number  and  duration  of  the  operations  diminish-  In 
India  the  process  requires  three  months;  in  Europe  it  has 
been  reduced  in  the  case  of  M.  Cordier's  process  to  five  or  six 
days  for  either  cloth  or  yarn. 

The  analysis  of  Turkey  red  cloth  and  the  oiled  cloth  shews 
the  same  principles  more  or  less  modified  by  the  various 
physical  and  chemical  agents  to  which  they  have  been  sub- 
jected.    The  following  substances  are  found  ; — 

(i)  A  fatty  matter,  called  modified,  that  is  a  fatty  acid 
simple  or  compound. 

(2)  An  albumenoid  matter  {albumen,  mucilage,  caseine,  or 
protein  matter), 

(3)  Alumina. 

(4)  Tannin  or  a  similar  substance,  or  in  a  modified  state. 

(5)  Colouring  matter,  principally  alizarine  and  purpurine. 
We  say  principally  alizarine  and  purpurine  because  in  certain 
specimens  of  Turkey  red  there  may  be  discovered  other 
colouring  matters  which  have  been  used  to  serve,  as  it  is  said, 
for  a  bottoni,  applied  either  before  or  at  the  same  time  as  the 
madder.     It  must  be  noticed  also  that  in  certain  Turkey  reds 


•II  is  wortliy  of  remark,  that,  in  the  dijiog  afier  rach  oiUne,  ihc  temperature 
does  not  pass  the  point  nt  which  the  nlbumen  coagulates.     TTie  dryir^  U  accom- 
plished without  the  albumenoid  being  coagulated,  which  only  lakes  place  U  %  \ 
■tigt.  "^ 
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there  is  no  tannin  matter,  this  material  not  being  absolutely 
essential  to  the  colour. 

If  the  various  processes  be  studied  in  a  theoretical  point  of 
view  and  the  expressed  theories  themselves  be  considered,  we 
observe  one  fact  in  particular,  and  that  is,  that  nearly  all  the 
theories  attribute  an  important  part  to  the  albumcnoid  prin- 
ciples, and  we  do  not  think  that  the  theory  of  modified  oil 
is  in  opposition  to  this.  In  the  experiments  of  Chevreul, 
Weissgerber,  and  Schlitzenbcrger  upon  the  peculiar  fatty 
matter  extracted  from  dyed  or  oiled  cotton,  we  remark  that 
these  chemists  describe  it  as  a  very  complex  substance  in 
which  fatty  acids  predominate.  The  examination  of  this 
matter  has  been  left  incomplete,  and  there  is  nothing  to 
contradict  the  assumption  that  it  may  contain  some  albu- 
menoid  substance,  or  may  contain  also  oleate  of  alumina 
combined  with  a  protein  matter  so  mixed  or  combined  as  to 
be  soluble  or  extractable  by  the  essence  of  turpentinej  acetone, 
or  alcohol  used. 

In  every  chemical  theory  the  practical  operations  employed 
should  be  considered,  and  the  use  of  either  vegetable  or 
animal  albumenoid  substances  is  so  general  in  nearly  all  the 
Turkey  red  processes  that  it  cannot  be  overlooked.  Many 
dyers  have  their  particular  secrets  or  methods  of  working,  but 
most  of  them  agree  in  stating  that  the  utility  of  an  animal 
albumenoid  matter  is  beyond  doubt,  whether  this  matter  be 
derived  from  the  excrements  of  herbivorous  animals,  or  in- 
ternal secretions  of  the  animal,  as  blood  or  gall,  or  whether  it 
be  obtained  from  other  animal  matters,  as  gelatine,  fibrine,  or 
similar  substances,  the  logical  deduction  of  which  leads  to  the 
idea  of  the  animalization  of  the  vegetable  fibre;  and  we  repeat 
that  this  idea  is  not  in  opposition  to  the  theory  of  an  oxidized 
oil  or  fatty  acids,  for  it  can  be  easily  conceived  that  the  animal 
matters  might  contract  a  combination  with  the  so-called 
modified  oil  or  with  the  fatty  acids  resulting  from  the  oxida- 
tion of  the  fatty  matter,  for  such  combinations  do  exist  in 
cerebral  substances,  bilous  substances,  and  yolk  of  egg. 

This   hypothesis  seems  admissible  from   facts   which   we 


I 
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know  in  connection  with  the  subject,  which  are  chiefly  that 
fatty  acids  are  naturally  contained  in  or  are  purposely  added 
to  the  oils  employed  ;  that  either  a  vegetable  albumenoid 
matter  (mucilage  of  the  oil),  or  an  animal  albumenoid  (blood, 
gall,  or  excrements)  are  in  use ;  that  the  colouring  matters 
of  madder  (alizarine  and  purpurine)  are  soluble  in  oils  and 
fatty  acids,  oleic  acid  among  others,  and  that  these  colouring 
matters  are  not  only  soluble  in  albuminous  solutions,  but,  as 
Berzclius  has  shewn,  they  contract  an  intimate  combination 
with  albumen.  To  these  considerations  we  may  add,  that 
the  state  of  hydration  of  either  alumina  or  albumen  has  much 
influence  upon  dyeing  in  general,  and  Turkey  red  dyeing  in 
particular.  For  recently  precipitated  hydrated  alumina  takes 
only  a  pink  colour,  while  if  dried  (not  ignited)  so  as  to  obtain 
an  impalpable  powder  it  takes  a  red  colour  of  a  much  higher 
tone ;  the  alumina  in  the  latter  state  being  still  hydrated  ; 
the  dyeing  in  both  cases  having  been  made  with  an  alcoholic 
solution  of  madder.  In  the  same  manner  colourless  albumen 
recently  coagulated  takes  only  a  pale  colour,  but  if  carefully 
dried  and  reduced  to  fine  powder  it  acquires  a  dark  red 
colour.  The  contrast  is  more  striking  in  the  case  of  albumen 
than  in  alumina.  The  same  differences  have  been  observed 
under  various  experimental  modifications. 

In  considering  tlie  experiments  of  Vogler  and  others,  where 
the  fatty  matter  is  omitted,  we  were  led  to  experiments  which 
assured  us  that  it  is  possible  to  produce  alumino-organic  lakes 
upon  the  fibre  without  any  fatty  matter,  which  have  much 
resemblance  in  tone  and  hue  to  Turkey  red ;  for  example, 
a  triple  insoluble  combination  of  albumen,  alumina,  and 
tannin  can  be  produced  by  taking  a  solution  of  egg  or  blood 
albumen,  adding  acetate  of  alumina  (the  liquor  remains 
clear),  and  then  a  water  solution  of  tannic  acid  ;  a  white 
precipitate  is  produced,  which,  when  collected  and  dried  by 
a  gentle  heat,  has  a  strong  attraction  for  the  colouring 
matter  of  madder,  producing  a  dark  red  colour-  The  same 
experiment  made  upon  cloth  under  the  conditions  of  prac- 
tical dyeing  gave  the  same  result. 

In   this   combination   the   tannin  appears   useful,    for   the 
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'  precipitate  obtained  by  coagulating  a  mixture  of  alumina 
salt  and  albumen  by  heat  or  by  alcohol  gives  a  yellower 
colour ;  the  action  of  the  tannin  appearing  to  be  to  attract 
the  red  colouring  matter,  a  fact  which  had  been  previously 
noticed  by  others. 

To  the  above  combination  lime  may  be  added  ;  to  a 
solution  of  albumen  a  solution  of  alum  is  added,  then  lime- 
water  and  an  aqueous  solution  of  tannin.  There  is  an  imme- 
diate coagulation  ;  heat  to  collect  the  precipitate,  which  may 
be  washed  with  hot  water.  Although  the  alum  was  used  in 
excess  the  precipitate  only  shewed  upon  analysis  2-5  per  cent, 
of  alumina,  the  wash  water  did  not  shew  either  lime  or  tannin 
present.  This  precipitate,  dried  and  powdered,  dyed  up  also 
a  dark  red  in  either  alcoholic  or  water  solution  of  madder,  or 
garancine.  As  in  the  first  case  this  quadruple  compound  can 
be  produced  upon  cloth. 

In  both  cases  the  coloured  lakes  withstood  the  brightening   I 
action  of  bran,  soap,  and  salts  of  tin. 

To  resume,  an  attentive  study  of  the  various  methods  of 
dyeing  and  the  observations  which  we  have  made  and 
gathered,  lead  to  the  following  conclusions  : — 

(i)  That  tlie  fatty  matter  employed  carries  with  it  a  fatty 
acid,  oleic  acid,  or  gives  birth  to  a  fatty  acid,  the  same  or  a 
similar  fatty  acid,  or  a  mixture  of  fatty  acids  in  which  oleic 
acid  predominates. 

(2)  That  in  the  aluming  this  fatty  acid,  simple  or  com- 
pound, combines  with  a  certain  quantity  of  alumina  set  at 
4iberty,  forming  a  fatty  salt  of  alumina,  which  may  also  be 
formed  by  means  of  double  decomposition  between  alkaline 
fatty  salts  and  alumina  salts. 

(3)  That  this  fatty  acid  contracts  at  tlie  same  time 
a  species  of  combination  with  the  albumenoid  matter, 
either  with  the  vegetable  albumen  of  the  emulsive  oils,  or 
with  the  animal  albumenoids  of  yolk  of  egg,  blood,  or 
galls   when   these  substances   are   used,   which  is   very  fre- 

^auent,  or  with  the  albumenoid    matters  of  the   cow   dung, 

^Bpeep  dung,  etc. 

^^B  (4)  That  this  triple  combination  of  fatty  acid,  alumina,  and 
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albumenoid  matter  docs  not  possess  the  stability  of  a  definite 
compound,  and  that  it  is  split  up  by  the  action  of  neutral 
solvents,  such  as  essence  of  turpentine,  acetone,  petroleum 
spirit,  bisulphide  of  carbon,  alcohol,  etc.,  and  becomes  separated 
into  various  parts,  some  soluble  in  these  fluids,  others  insoluble 
and  remaining  thick. 

(5)  That  this  triple  combination  does  not  contract  an 
intimate  union  with  the  fibre,  since  the  solvents  above  named 
remove  it  from  the  tissue,  upon  which  it  is  only  superficially 
placed  or  not  deeply  seated  ;  a  fact  which  may  constitute  one 
of  the  physical  characters  to  which  the  brilliancy  of  Turkey 
red  is  owing, 

(6)  That  this  triple  combination  unites  or  dyes  by  contact 
with  colouring  matters,  without  forming  an  intimate  combi- 
nation with  the  fibre  of  the  cotton,  such  as  takes  place  in  the 
dyeing  of  ordinary  mordants. 

(7)  That  the  lake  thus  formed  and  separated  from  the  fibre, 
or  produced  independent  of  the  fibre,  is  capable  of  being 
brightened  by  tlie  ordinary  methods. 

(8)  That  the  state  of  hydration,  or  rather  dessication,  of 
this  triple  compound  of  fatty  acids,  alumina,  and  albumenoid 
matter  has  an  influence  upon  the  tone  of  colour. 

(9)  When  galling  forms  a  part  of  the  process  (which  is  not 
always  the  case),  the  tannin  probably  precipitates  the  alumina 
from  the  alum,  and  at  the  same  time  attracts  the  chief  colour- 
ing matters  of  the  madder,  and  gives  a  greater  stability  to 
the  above  quadruple  combination. 

It  will  be  seen  that  we  are  in  favour  of  the  theory  of 
animalization,  but  we  wish  that  the  sense  in  which  we  use  the 
word  should  be  clearly  understood. 

We  do  not  mean,  as  was  formerly  supposed  to  be  the  case, 
that  the  fibre  itself  undergoes  a  change,  and  acquires  some  of 
the  properties  of  wool  or  silk.  By  animalization  we  mean  the 
deposition  upon  the  surface  of  the  fibre,  or  to  some  small 
depth  within  it,  of  an  animal  organic  mordant,  which  is  sup- 
ported by  the  vegetable  fibre,  and  permits  it  in  dyeing  to  be 
covered  with  a  uniform  colour. 
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"  Greening'"  of  Aniline  Black.* 


^I  OBSERVED  also,  that  the  muriate  of  aniline  blacks  at  42 
and  at  €>%  of  aniline  per  1,000  of  colour,  shewed  no  difference 
in  the  case  and  quickness  of  their  turning  green. 

Another  black,  that  containing  a  mixture  of  salt  of 
naphthylaminc  resists  pretty  well,  but  it  is  not  the  black 
which  resists,  it  is  a  brown  which  forms  at  the  same  time  ;  in 
other  respects  tliis  black,  having  but  little  brilliancy,  would 
not  be  readily  employed. 

In  the  ageing  trials  the  best  blacks  were  those  which  had 
been  aged  at  the  highest  temperature. 

As  to  the  methods  of  raising  or  washing  off,  the  most 
intense  blacks  (without  considering  the  whites)  were  those 
passed  in  bichromate  of  potash  alone,  then  come  those  passed 
in  silicate,  chrome,  bleaching  powder  and  soap  ;  and,  lastly, 
those  passed  in  solution  of  crystals  of  soda. 

As  to  the  action  of  sulphurous  acid,  the  black  raised  in 
chrome  alone  resisted  the  best ;  but  this  was  apparently 
owing  to  a  mechanical  effect  of  some  thickening  remaining, 
for  the  same  blacks,  when  chlored  and  soaped,  did  not  resist 
It  was  not,  therefore,  a  character  of  the  black  itself,  but  a 
protecting  power  of  the  thickening. 

It  follows,  therefore,  that  I  have  not  been  able  to  obtain  a 
practical  black  which  could  resist  the  influences  which  turn  the 
black  green.  I  had  hoped  by  precipitating  the  black  in 
various  ways  and  fixing  the  precipitate,  to  obtain  a  less 
sensitive  black.  I  reckoned  upon  the  mechanical  action  of 
the  fixing  agent  envelopping  the  finely  divided  particles  of  the 
precipitate,  and  obstructing  the  entrance  of  the  greening 
With  the  same  idea,   I   tried,  besides   albumen  and 

sein,  silica,  wax,  calcareous  soaps,  lime,  and  alumina,  but  all 

s  results  were  n^ative, 

f  opinion  is  that  the  greening  cannot  be  completely  pre- 
•Coniiiiucd  from  p.  230. 
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vented  ;  there  will  always  be  an  action,  but  it  will  be  naturally 
less  appreciable  to  the  eye  in  a  strong  black  than  in  a  weak 


M.  G.  Witz's  paper  upon  this  subject  is  entitled  "Upon 
the  Greening  of  Aniline  Black  in  presence  of  acid  oxidizing 
agents."  He  says,  the  greening  of  aniline  black  in  presence  of 
acids  of  the  oxidizing  class  having  been  found  in  several  cases, 
I  desired  to  confirm  the  fact  by  a  series  of  new  experiments, 
selecting  the  conditions  most  favourable  for  the  opposite 
opinion. 

(i)  A  piece  of  calico  printed  with  aniline  black  had  the 
thickening  washed  out  with  hot  water,  and  was  then  placed  in 
a  dish  with  a  5  per  cent,  solution  of  chlorate  of  potash.  I 
then  gradually  added  dilute  hydrochloric  acid  at  365  per  cent.  < 
of  acid.  Much  less  than  an  equivalent  of  acid  changed  the 
aniline  black  to  a  bronze-green  colour;  that  is  to  say,  that  the 
presence  of  a  large  excess  of  chlorate  did  not  influence  in  any 
sensible  degree  the  action  of  the  hydrochloric  acid  upon  the 
aniline  black. 

{2)  To  ascertain  the  influence  of  temperature  upon  the 
mixture  I  heated  it  to  158°  F.,  after  having  coloured  it  with 
litmus;  no  change  was  observed. 

Imagining  that  in  certain  of  the  experiments  the  decompo- 
sition of  the  chloric  acid  at  a  high  temperature  had  led 
to  some  action  due  to  the  chlorine  products,  1  boiled  the 
solution  for  several  minutes;  the  litmus  was  completely 
bleached,  but  the  bronze-green  colour  remained  unchanged 
even  after  washing   and  drying. 

This  modification  of  the  original  experiment  appears  to  me 
to  render  untenable  the  hypothesis  of  the  deoxidation  of 
aniline  black  by  acids,  inasmuch  as  the  colouring  matter  of 
the  litmus  was  destroyed  by  an  oxidizing  agent  at  the  same 
time  that  the  aniline  black  became  green. 

On  the  other  hand,  an  alkaline  solution  changes  the  green- 
brouKC  colour  to  black;  the  action  appears  to  be  a  modifi- 
cation of  the  same  kind  which  alkalies  have  upon  litmus  and 
other  colouring  matters. 
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The  action  above  related  of  hydrochloric  acid  in  presence 
of  chlorates  is  not  new,  and  is  probably  as  old  as  aniline  black. 
I  mentioned  it  previously  as  an  answer  to  opinions  expressed 
in  the  chemical  section  of  the  society;  and  in  order  to 
further  prove  that  the  greening  of  aniline  black  is  not  a  case 
of  deoxidation,  I  will  give  some  other  illustrations. 

(3)  By  contact  with  pure  diluted  nitric  acid,  both  ordinary 
and  chromed  aniline  black  become  instantly  green  in  the  cold, 
the  same  as  with  hydrochloric  acid.  The  same  action  takes 
place  with  hot  acid,  and  if  a  little  sulphate  of  indigo  be 
present  it  is  suddenly  bleached  upon  the  mixture  being 
heated,  and  even  after  the  exercise  of  this  oxidizing  action 
the  aniline  colour  remains  green. 

{4)  A  crystal  of  pure  nitrate  of  mercury  placed  upon  a 
moistened  sample  of  aniline  black,  whether  chromed  or  not, 
has  a  sensible  greening  action  upon  it.  The  nature  of  this 
salt  prohibits  the  idea  of  any  deoxidizing  action  taking  place. 

It  is  true  that  chromic  acid  alone,  or  chromic  acid  dissolved 
in  dilute  nitric  acid,  only  acts  upon  aniline  black  in  so  far  as 
to  give  it  a  violet  shade.  Without  doubt  there  is  in  this  case 
a  destructive  action  on  tlie  black,  similar  to  that  effected  by 
chlorine  or  hypochlorous  acid,  even  in  presence  of  other 
acids.  These  agents  acting  upon  the  black  even  more  power- 
fully than  the  acids,  which  merely  green  it,  has  led  to  a 
belief  that,  since  the  black  does  not  become  green  during  cer- 
tain oxidizing  reactions,  its  greening  is  owing  to  deoxidation. 

(S)  Diluted  sulphuric  acid  turns  the  black  to  a  bronze-green. 
When  a  sample  of  aniline  black,  even  when  chromed,  and 
whether  it  has  been  previously  greened  by  acid  or  not,  is 
immersed  in  sulphuric  acid  at  14°  Tw.,  mixed  with  a  small 
quantity  of  a  saturated  solution  of  crystallized  permanganate 
of  potash,  a  decolouration  is  observed  to  take  place  in  the 
course  of  a  few  minutes,  the  green  being  hidden  by  the  brown 
coloured  oxide  of  manganese,  which  deposits  upon  the  fibre- 
Being  aftenvards  treated  with  an  acid,  especially  oxalic  acid, 
the  sample  will  appear  of  a  fine  white  if  the  black  has  not 
been  very  dense.  By  this  treatment  the  strength  of  the  fibre 
is  not  considerably  injured. 
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It  is  possible  to  thus  remove  accidental  stains  of  aniline 
black  from  cloth  by  alternate  treatments  with  solution  of 
permangate  and  oxalic  acid,  either  in  solution  or  in  fine 
powder;  tartaric  acid  does  not  act  so  well  as  oxalic.  M.  J. 
Depierre  has  recently  shewn  that  a  mixture  of  bichromate  of 
potash  and  oxalic  acid  has  a  similar  action  upon  aniline  black. 

(6)  I  will  only  recall  the  fact  that  I  have  found  the  same 
reaction  with  pure  chloric  acid  in  solution  and  in  the  cold. 
The  aniline  black  first  became  green  and  then  was  bleached. 

It  is  well  known  that  during  the  ageing  of  the  aniline  black 
colour,  and  while  it  is  being  formed  upon  the  cloth  it  has 
invariably  a  green  hue,  and  does  not  become  black  until  the 
acid  bodies  present  are  either  removed  or  neutralized. 

If  it  is  insisted  that  hydrochloric  acid  may  become  split  up 
into  hydrogen  and  chlorine,  and  that  the  hydrogen  deoxidizes 
the  black,  it  may  not  only  be  objected  that  this  is  a  very 
stable  acid,  but  also  asked  what  then  becomes  of  the  chlorine 
liberated  ?  But  as  the  smallest  quantity  of  litmus  present  is 
never  bleached,  it  is  evident  that  there  is  no  production  of 
chlorine,  and  that  therefore  there  is  no  deoxidation  of  the 
black  when  in  presence  of  hydrochloric  acid. 

It  is  shewn,  however,  that  when  a  chlorate  exists  in  solution 
with  the  hydrochloric  acid,  the  greening  takes  place  the  same. 
In  the  second  phase  of  this  experiment,  that  is,  when  by 
heating,  the  chloric  acid  begins  to  suffer  decomposition — as  is 
proved  by  the  bleaching  of  litmus — the  greening  of  the  black 
is  still  evident.  It  is  probably  only  when  the  chlorine  pro- 
ducts become  abundant  that  another  reaction  is  observed. 

From  all  these  observations  it  is  concluded  that  the  greening 
of  aniline  black  is  due  to  a  special  action  of  acids,  and  not  to 
deoxidation. 

\To  be  continued^ 


ABRIDGMENTS  OF  SPECIFICATIONS. 


^.     Abridginents  of  Complete  Speeifiialions  of  Patents  Recently 
PHblhhed. 

A.D.  1875,  November  29th.-No.  4134. 
HUMMERSTON,  JAMES.  "  A  new  or  improved  Machine 
for  Printing  on  Paper,  Floor-cloths,  and  Woollen,  or  other 
Woven  or  Felted  Fabrics,"  The  object  of  this  invention 
is  described  by  the  patentee  as  being  "to  print  patterns  of 
any  description,  or  design,  or  colour,  on  wall-papers,  and  to 
produce  an  effect  equal  to  hand-stained  or  printed  work ;  also 
to  print  patterns  of  any  description,  design,  or  colour,  on  floor- 
cloths, or  on  woollen  or  other  woven  or  felted  fabrics,  saving 
thereby  much  time  and  skilled  labour."  There  arc  three 
detailed  drawings  accompanying  the  specification,  without 
reference  to  which  the  machinery  cannot  be  described,  but  the 
following  statement  will  give  a  general  idea  of  it.  "Between 
suitable  framework  I  fix  a  table,  over  which  is  made  to  travel  a 
sheet,  motion  being  given  thereto  from  suitable  motive  power. 
One  or  both  rollers  over  which  the  sheet  is  made  to  travel  is, 
or  are,  made  adjustable  by  suitable  regulating  screws,  in  order 
to  give  the  sheet  the  required  tension.  Above  the  table  I 
mount  a  beam,  the  ends  of  which  are  fitted  to  slide  freely  in 
bearings  on  the  framework.  To  the  beam  is  attached  a 
carrier,  in  which  is  fixed  the  block  containing  the  pattern. 
This  block  may  be  of  the  ordinary  construction  to  that  used 
in  ordinary  hand  printing." 

"An  intermittent  vertical  reciprocating  motion  is  given  to 
the  beam,  to  which  the  carrier  is  attached  by  preference 
through  the  medium  of  a  cam  or  heart-motion  arrangement; 
motion  being  given  to  the  cam  or  heart  arrangement  from 
suitable  motive  power." 

'"In  order  to  put  the  required  amount  of  colouring  matter 
on  the  block  previous  to  the  impression  being  made,  I  pro- 
vide a  sliding  table,  on  which  is  deposited  the  colouring 
matter,  and  spread  thereupon  by  means  of  rollers  in  a  similar 
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manner  to  those  used  on  the  ordinary  printing  or  lithographic 
machines." 

"The  roller  containing  the  paper,  cloth,  or  other  woven  or 
felted  fabrics  to  be  operated  upon,  is  mounted  in  any  conve- 
nient position  in  bearings  on  the  framework  so  as  to  revolve 
Jreely." 

"The  paper,  cloth,  or  other  felted  or  woven  fabric,  is  drawn 
from  the  roller  by  friction  rollers  or  other  convenient  arrange- 
ment." 

"The  required  reciprocating  horizontal  motion  is  given  to 
the  sliding  table  by  preference  from  a  cam  or  heart-motion 
arrangement,  and  transmitted  thereto  through  suitable 
gearing." 

"The  colouring  matter  may  be  fed  to  the  colouring  rollers 
by  means  of  a  hopper  or  other  convenient  means." 

The  claim  is  for  "the  arrangement,  construction,  and 
combination  of  the  various  parts  forming  the  machine  for 
printing  patterns  of  any  design  or  colour  on  wall-papers,  floor- 
cloths, or  on  woollen  or  otlier  woven  and  felted  fabrics,  and 
any  mere  modifications  of  the  same." 

A.D.  1876,  December  2nd-No.  4168. 
Ford,  Alfred.  "Improvements  in  the  Method  of  Cleansing 
Wool  and  of  Recovering  the  Products."  (Provisional  pro- 
tection only)  "The  object  of  this  invention  is  to  obtain  from 
wool,  by  the  act  of  cleansing,  the  grease  or  other  matters 
which  it  contains  in  their  natural  state,  unaltered  by  chemical 
action."  This  was  to  be  accomplished  by  employing  spirit  or 
oil  of  turpentine,  rectified  by  distillation  and  known  as 
camphine.  To  keep  down  evaporation  and  improve  its 
cleansing  powers  it  was  to  be  mixed  with  J  per  cent,  of  heavy 
oil,  mineral  was  preferred.  The  wool  to  be  treated  was 
agitated  with  this  mixture  until  it  was  cleansed,  and  then  the 
excess  of  liquid  expres.sed  and  used  for  a  fresh  parcel  of  wool 
until  it  became  saturated.  The  grease  was  obtained  either 
by  distilling  off  the  camphine  or  mixing  it  with  water.  The 
wool  was  to  be  finally  washed  in  warm  water  with  soap  and 
dried.  Besides  rectified  turpentine  other  hydrocarbons  can 
be  used. 
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A.D.  1875,  December  22nd.-No.  4454. 
Kempe.  William  and  Kkmpe,  Arthur.  "  Improvements 
in  Raising  the  Nap  upon  Cloths  and  Fabrics,  and  in  Appa- 
ratus empioyed  therein."  This  patent  is  for  a  substitute  for 
the  natural  teazel,  which  is  made  with  a  set  of  needle  points, 
"  formed  of  steel  wire  sharpened,  and  brought  to  a  conical 
point  of  a  similar  form  to  the  points  of  needles."  There  is  a 
drawing  attached  to  the  patent,  shewing  the  arrangement  of 
the  needle  points  for  working. 

A.D.  1875,  December  28tli.— No.  4515. 
Wilde,  Henry.  "  Improvements  in  the  Manufacture  of 
Metal  Rollers  for  Printing  Calico  and  other  Textile  Fabrics, 
part  of  which  is  applicable  to  the  Refining  of  Copper."  This 
invention  is  for  the  depositing  of  copper  by  electricity  upon 
rollers  made  of  iron  or  other  metals  cheaper  than  copper. 
The  inventor  states  that  the  attempts  made  in  this  direction 
have  hitherto  proved  commercially  unsuccessful,  "on  account 
of  the  expense  of  the  battery  power,  and  the  slow  rate  at 
which  the  copper  was  deposited  in  the  reguline  state."  The 
novelty  of  this  invention  consists  "  in  giving  to  the  electrolyte 
or  depositing  liquor,  in  which  the  roller  to  be  coated  is 
immersed,  or  to  the  positive  and  negative  electrodes  them- 
selves a  rapid  motion  of  rotation,  in  order  that  fresh  particles 
of  the  electrolyte  may  be  brought  successively  in  contact  with 
the  metallic  surfaces.  By  this  means  powerful  currents  of 
electricity  may  be  brought  to  bear  upon  small  surfaces  of 
metal,  without  detriment  to  the  quality  of  the  copper  deposited, 
while  the  rate  of  the  deposit  is  greatly  accelerated. 

"  The  iron  roller  to  be  coated  with  copper  is  mounted  on 
an  axis,  the  lower  end  of  which  is  insulated,  to  prevent  its 
receiving  a  deposit  of  copper  at  the  same  time  as  the  roller. 
The  roller,  after  having  received  a  film  deposit  of  copper  from 
an  alkaline  solution  in  the  manner  well  understood,  is 
immersed  in  a  vertical  position  in  a  sulphate  solution  of 
copper,  and  a  motion  of  rotation  is  given  to  the  roller  or 
rollers,  by  means  of  suitable  gearing." 

The  positive  electrodes  to  keep  up  the  supply  of  copper  are 
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copper  rollers  or  cylinders,  corresponding  in  length  to  the  iron 
roller. 

"  The  sulphate  solution  may  be  maintained  at  a  uniform 
density  from  the  top  to  the  bottom  of  the  bath  by  rotating  a 
small  screw  propeller  enclosed  in  a  tube  communicating  with 
the  liquid,  and  driven  by  the  same  gearing  that  imparts 
motion  to  the  roller." 

"  The  electric  current  employed  is  that  derived  from  the 
electro-magnetic  induction  machines,"  for  which  the  inventor 
holds  several  patents,  "or  other  machines  constructed  on  the 
same  general  principle." 

A.D.  1876,  January  20th —No.  238. 
Levinstein,  Ivan.  "  Improvements  in  the  Application  and 
Treatment  of  Residues  arising  from  the  Manufacture  of 
Magenta."  (Provisional  protection  only.)  This  invention 
consists  in  treating  the  residues  from  the  magenta  melt  by 
dilute  acid,  preferably  hydrochloric,  by  means  of  which  a 
partial  solution  is  obtained,  which  solution  is  to  be  applied  for 
dyeing  paper  in  the  ordinary  manner ;  "  if  the  brightest  shades 
are  required,  I  allow  the  mass  to  settle  and  decant  the  clear 
liquor  for  use." 

A.D.  1876,  January  2Iat.-No.  250. 
Mather,  William.  "  Improvements  in  Apparatus  for 
Steaming  Printed  Fabrics."  "  This  invention  relates  to  certain 
improvements  in  the  apparatus  for  which  letters  patent  were 
granted  to  me  in  conjunction  with  Honor^  Fran9ois  Adolphe 
Cordillot,  on  the  gth  day  of  February,  1875,  No.  479." 

"In  the  specification  of  the  .said  patent  the  apparatus 
described  consists  of  a  closed  chamber  with  a  door  at  each 
end,  and  with  a  series  of  waggons  to  receive  the  fabrics,  the 
said  waggons  running  on  rails  on  the  floor  of  the  closed 
steaming  chamber,  and  being  discharged  at  intervals  when 
the  process  is  completed.  Now  my  invention  consists  in 
dispensing  with  the  waggons  and  their  accessories  above 
referred  to,  and  making  the  supply  and  discharge  of  the 
fabrics  continuous  and  self-acting.     To  accomplish  this   the 

•  See  Textile  Colourial,  vul.  i. ,  pp.  50,  106  and  plale. 
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pieces  of  fabric  are  piled  on  to  a  "creeper,"  which  maybe 
formed  either  of  an  endless  belt  of  blanket  or  other  suitable 
material  or  by  placing  a  scries  of  metal  or  wood  rollers  almost 
touching  each  other  along  the  bottom  of  the  steaming 
chamber.  These  rollers  are  made  to  move  slowly  and  simul- 
taneously by  worms  and  wheels  or  other  equivalents,  and 
cause  the  fabrics  to  accumulate  into  a  pile ;  the  latter  is 
carried  gradually  to  the  end  of  the  chamber  whence  the  fabric  \ 
passes  from  the  pile  out  of  the  chamber  continuously.  From  ' 
end  to  end  of  the  chamber  are  fixed  rails  of  metal  or  wood  to 
prevent  the  piles  of  fabrics  falling  out  of  shape  either  to  the 
right  or  left.  The  rollers  are  placed  slightly  apart  to  enable 
the  steam  to  penetrate  up  to  the  fabric  as  it  lies  in  bulk.  The 
rollers  may  be  covered  with  an  endless  belt  of  coarse  cloth  or 
blanket  The  rails  on  each  side  may  be  formed  of  piping  and 
filled  with  steam  to  prevent  condensation." 

The  drawing  shews  five  rollers  placed  in  the  upper  part  of 
the  machine,  by  passing  over  which  the  cloth  traverses  the 
entire  length  of  the  apparatus  five  times  before  being  deposited 
on  the  "creeper."  The  "creeper"  shewn  in  the  drawing 
consists  of  rollers  without  any  blanket,  but  the  claim  reserves 
to  the  patentee  the  right  to  use  an  "  endless  belt  of  blanket 
or  other  suitable  material," 

A.D.  1876,  January  24th.-No.  269. 
Ingham,  Oates  and  Holt,  Herbert  Charles.  "A  New 
or  Improved  Method  of  and  Apparatus  for  Steaming  or 
'  Blowing'  Woven  Fabrics  in  the  process  of  Dyeing  and 
Finishing."  This  kind  of  "steaming"  is  not  the  same  as  the 
"  steaming"  of  calico  printers,  which  is  only  meant  to  fix 
certain  colours  upon  the  cloth,  but  rather  forms  part  of  the 
process  of  finishing  woollen  and  mixed  goods.  As  far  as 
it  can  be  described  without  a  drawing  it  is  done  in  the  words 
irf  the  specification,  which  are  as  follows  : — "  This  invention 
msists  in  steaming  or  blowing  woven  fabrics  in  an  inclosed 
•\  in  which  a  vacuum  may  be  formed,  whereby  a 
considerable  saving  of  time  and  fuel  is  effected.  The  fabrics 
are  wound  upon  hollow  perforated  cylinders  or  '  cans'  in  the 
usual  manner,  and  one  or  more  of  these  cylinders  are  placed 
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in  position  on  steam  nozzles  in  the  vessel,  which  is  then 
closed  and  rendered  air-tight.  The  air  is  theii  exhausted 
by  an  atr  pump  or  other  known  means,  and  steam  admitted 
through  the  nozzles  into  the  hollow  '  cans,'  which  passes 
through  the  fabrics  and  charges  the  vessel  with  steam.  The 
fabrics  are  thus  thoroughly  and  more  evenly  steamed  on 
account  of  the  air  being  exhausted  from  the  fibres  of  the 
fabric  previous  to  the  steam  being  introduced. 

Instead  of  forming  a  vacuum  by  exhausting  the  air  it  may 
be  expelled  from  the  vessel  through  a  valve  by  the  steam 
introduced  thereto." 

A.D.  1876,  January  26th.— No.  313. 
Wolff,  Julius  and  Betlev,  Ralph.  "  Improvements  in 
the  Production  of  Aniline  Dyes."  This  invention  relates 
to  the  production  of  a  series  of  dyes  from  aniline,  with  or 
without  toluidine,  and  is  described  as  follows  :—"  According 
to  one  mode  of  carrying  out  our  invention  we  mix,  say 
about  3  equivalents  of  aniline  (with  or  without  toluidine) 
with,  say  from  about  2  to  3  equivalents  of  any  suitable  acid, 
by  preference  hydrochloric  acid  ;  into  this  mixture  we  intro- 
duce in  a  stream,  say  about  one  equivalent  of  chlorine  gas, 
we  add  about  one  equivalent  of  bromine  or  iodine.  The 
mixture  thus  obtained  we  heat  to,  say  from  about  220°  to 
230°  Celsius,  until  a  saniple  drawn  out  and  dropped  into 
boiling  water  communicates  to  the  latter  a  brownish  yellow 
tint  When  it  is  ascertained  that  this  effect  is  produced, 
the  heating  is  continued  at  the  temperature  arrived  at  until 
a  sample  drawn  out  is  found  to  yield  up  its  colouring  matter 
by  repeated  treatment  with  acidulated  water  at  an  elevated 
temperature.  The  source  of  heat  is  then  removed,  and  from 
the  melt  thus  the  dye  is  separated  by  repeated  extraction 
with  water  (preferably  slightly  acidulated  with  hydrochloric 
acid)  at  an  elevated  temperature,  such  extraction  being 
repeated  so  long  as  coloring  matter  is  dissolved.  The 
coloring  matter  is  precipitated  from  the  filtered  extraction 
liquids  by  means  of  salt  or  of  soda,  or  of  caustic  alkalies 
filtered  off,  dried  preferably  with  the  addition  of  a  little 
hydrochloric  acid,  and  is  then  ready  for  use." 
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"According  to  another  mode  of  carrying  out  our  invention 
we  mix,  say  about  3  equivalents  of  aniline  (with  or  without 
toluidinc)  with,  say  from  about  2  to  3  equivalents  of  hydro- 
chloric or  other  suitable  acid,  and  we  then  add,  say  about 
I  equivalent  of  peroxydc  of  manganese  or  of  peroxyde 
of  lead,  or  of  any  other  suitable  metallic  oxide  capable 
of  producing  an  oxydizing  effect  in  the  process.  We  heat 
and  treat  this  mixture  until  the  reactions  hereinbefore 
mentioned  have  taken  place,  and  extract  and  precipitate  the 
coloring  matter  in  the  manner  hereinbefore  described." 

"According  to  a  further  mode  of  carrying  out  our  Invention 
we  mix.  say  from  about  6  to  7  equivalents  of  aniline  (with  or 
without  toluidine)  with,  say  from  6  to  7  equivalents  of  hydro- 
chloric or  other  suitable  acid,  and  we  then  add,  say  about  i 
equivalent  of  nitric  acid  and  subject  this  mixture  to  the 
treatment  hereinbefore  described.  Or  we  mix,  say  from 
about  6  to  7  equivalents  of  aniline  (with  or  without  toluidine) 
with,  say  from  about  7  to  S  equivalents  of  hydrochloric  or 
other  suitable  acid  and  add  to  the  mixture,  say  i  equivalent 
of  nitrate  of  soda  or  of  any  suitable  nitric  acid  salt  or 
oxydizing  nitrous  acid  sa!t.  The  mixture  thus  obtained  is 
subjected  to  the  subsequent  treatment  for  the  production  and 
precipitation  of  the  colouring  matter  as  hereinbefore  de- 
scribed- Or  we  mix,  say  from  about  [4  to  15  equivalents  of 
aniline  {with  or  without  toluidine)  with,  say  from  14  to  15 
equivalents  of  hydrochloric  or  other  suitable  acid,  and  add  to 
the  mi.xlure,  say  about  i  equivalent  of  chloric  acid,  or 
bromic  acid,  or  iodic  acid  or  any  suitable  oxydizing  compound 
of  chlorine,  bromine,  or  the  like  with  oxygen  or  with  i 
equivalent  of  the  suitable  salts  of  the  acids  and  compounds, 
and  these  mixtures  we  subsequently  treat  in  the  manner 
hereinbefore  described." 

"According  to  another  modification  of  our  processes  we  mix, 
say  from  about  7  to  3  equivalents  of  aniline  (with  or  without 
toluidine)  with,  say  from  about  6  to  10  equivalents  of  hydro- 
chloric or  other  suitable  acid,  and  we  then  add  slowly,  say 
about  2  equivalents  of  chromic  acid  in  solution  or  a  quantity 
of  a  chromic  acid  salt  containing  that  amount  of  chromic  acid 
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or  any  other  suitable  metallic  acid  salt  The  mixture  is 
subsequently  treated  in  the  manner  hereinbefore  described  so 
as  to  obtain  the  colouring  matters  therefrom," 

"According  to  a  further  modification  of  our  processes  we 
mix,  say  about  3  equivalents  of  aniline  (with  or  without 
toluidine)  with,  say  from  2  to  3  equivalents  of  hydrochloric 
or  other  suitable  acid,  and  add  to  the  mixture,  say  about 
2  equivalents  of  copper,  perchloride,  or  any  other  suitable 
reducible  metallic  perchloride.  The  mixture  thus  obtained  we 
subsequently  treat  in  the  manner  hereinbefore  described.  Or 
we  mix.  say  from  about  5  to  6  equivalents  of  aniline 
{with  or  without  toluidine)  with,  say  from  2  to  4  equivalents 
of  hydrochloric  or  other  suitable  acid,  and  wc  then  add  to  the 
mixture,  say  about  2  equivalents  of  sulphate  of  copper  {or 
any  other  suitable  oxydizing  metallic  oxysalt),  and  we 
subsequently  treat  the  mixture  thus  obtained  in  the  manner 
hereinbefore  described.  The  colouring  matters  produced 
according  to  this  Invention  are  soluble  in  water  or  in  acidu- 
lated water  and  are  capable  of  dyeing  wool,  cotton  and  other 
fibres  in  dark  shades,  such  for  example,  as  bluish  black  and 
grey,  violet  black  and  grey,  and  in  all  the  different  shades  of 
black  and  grey.  The  less  toluidine  there  is  contained  in  tlie 
aniline  used  the  bluer  will  be  the  black  obtained,  the  more 
toluidine  there  is  contained  in  the  aniline  the  more  violet,  or 
brownish  or  yellowish  arc  the  black  and  grey  shades  obtained, 
the  shades  thus  varying  according  to  the  quantity  of  toluidine 
contained  in  the  mixture."  The  patentees  claim  as  "novel  and 
original,"  "the  production  from  aniline  partially  or  completely 
"neutralised  by  acid,  and  by  the  above  described  treatments, 
"of  colouring  matters  soluble  in  water  or  in  acidulated  water." 

A.D.  1876,  January  29th.-No.  364. 
Nixon,  Thomas.  "  Improvements  in  Pcntagraph  Engraving 
Machines."  This  invention  is  for  adapting  the  ordinary 
pcntagraph  engraving  machine  used  for  engraving  copper 
rollers  so  that  it  may  be  applied  for  engraving  copper  plates. 
There  are  two  drawings,  without  which  it  would  not  be 
possible  to  give  an  intelligible  description  of  the  proposed 
alterations. 
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A.D.  1876,  Pebraary  5th.-No.  468. 

TOUISSAINT,  Charles.  "  Improvements  in  Bleaching  Cotton 
on  Shuttle  Cops,  Bobbins  or  in  Hanks."  The  process  claimed 
includes  the  following  operations: — 

1.  The  introduction  into  each  cop  of  a  boxwood  mould 
exactly  fitting  the  conical  aperture  of  the  bobbin. 

2.  Placing  the  bobbins  in  bags,  and  packing  them  in  the 
bleaching  reservoir,  where  the  treatment  is  as  follows : — A 
vacuum  is  made  in  the  reservoir  for  the  admission  of  liquid 
chlorine,  in  which  they  remain  about  an  hour  ;  the  vacuum  is 
renewed,  and  the  valve  opened  for  the  admission  of  water 
acidulated  with  sulphuric  acid,  which  impregnates  the  bob- 
bins. The  acidulated  water  is  decanted,  and  the  operation 
is  repeated  two  or  more  times.  In  an  hour's  time  the 
reservoir  is  emptied,  and  fresh  water  admitted  for  washing, 
which  operation  lasts  four  or  five  hours,  and  which  removes 
all  the  residues  of  chlorine  and  sulphuric  acid. 

3.  Drying  the  bobbins,  cops,  or  skeins  by  a  hydro- 
extractor,  or  in  arranging  them  on  spindles  to  which  a  quick 
rotary  motion  is  imparted. 

4.  Finally,  drying,  as  usual,  in  a  warm  chamber  or  other- 
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The  principle  of  the  invention  consists  in  the  process  and 
apparatus  for  bleaching  based  on  the  treatment  in  vacuo  (or 
vat,  where  the  air  is  rarefied  by  a  pneumatic  machine)  of  the 
matters  to  be  bleached,  and  by  the  combined  action  of 
chlorine  and  sulphuric  acid,  and  in  the  suppression  of  the 
scalding  process. 

The  apparatus  to  be  employed  is  explained  and  illustrated 
by  a  dra\ving. 

A.D.  1876,  February  21at.-No.  717. 
ClIADWlCK,  JAJIES.  "  Improvements  in  Dyeing  and  Printing 
Textile  Fabrics."  (A  Communication  from  James  Harley, 
Massachusetts.)  "  These  improvements  consist  in  simul- 
taneously fixing  or  applying  to  textile  fabrics,  especially 
those  made  of  cotton,  the  greens,  violets,  and  purples  known 
as  iodine  or  methyl  greens  and  aniline  violets,  together  %vith 
^e  mordant  or  mordants  destined  to  be  dyed  up  in  natural 
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or  artificial  colouring  matters  of  madder,  garancine,  or  ali- 
zarine, alone  or  in  combination  with  other  colouring  matters. 
such  as  red  woods,  quercitron  bark,  Persian  berries,  or  sumac, 
whereby  styles  can  be  produced  not  heretofore  obtainable. 
The  invention  is  carried  out  as  follows : — I  take  200  lb.  of 
sumac,  to  which  is  added  1 50  gallons  of  water,  and  boil  the 
mixture  an  hour  or  so,  and  then  put  upon  a  filter.  After 
being  filtered  the  sumac  liquor  is  boiled  down  to  stand  at 
26'  Twaddcll's  hydrometer.  For  my  green  colour  I  take  at 
the  rate  of  10  gallons  of  sumac  liquor,  standing  at  26°  Tw., 
2  gallons  acetic  acid  at  10°  Tw.,  and  12  lb.  of  starch.  Then 
the  whole  is  boiled,  and  when  it  is  cooled  to  about  iSo°  F.  I 
add  at  the  rale  of  10  oz.  tartaric  acid  to  the  gallon,  and  when 
cooled  down  to  about  120°  F.  I  add  at  the  rate  of  2  oz.  of 
oxalic  acid  to  the  gallon,  and  when  quite  cold  I  add  at  the 
rate  of  3  oz.  of  aniline  green  {chemically  pure)  to  the  gallon. 
The  colour  is  then  ready  for  printing  on  the  cloth.  To  make 
my  purple  I  take  7  gallons  sumac  liquor,  standing  at  20°  Tw., 
and  3  gallons  acetic  acid  at  10°  Tw.,  and  10  lb.  of  starch. 
Boil  the  whole,  and  when  cooled  to  140°  F.  1  add  at  the 
rate  of  8  oz.  of  tartaric  acid  and  4  oz.  aniline  purple  to  tlie 
gallon.  This  colour  is  now  ready  for  printing  on  the  cloth. 
I  take  cloth  known  to  printers  as  cloth  that  has  received  a 
madder  bleach,  and  pass  it  through  a  solution  of  chlorate  of 
potash  standing  at  2°  Tw.,  dry  it,  and  then  it  is  ready  for 
printing.  Pass  it  on  to  the  printing  machine,  where  the  mor- 
dants intended  for  dyeing  and  the  aniline  green  or 
the  green  and  purple  arc  printed  at  once,  that  is,  at  the 
same  time.  The  cloth  is  passed  through  a  box  known  as  an 
"ageing  box,"  and  afterwards  passed  through  silicate,  arseni- 
ate,  or  phosphate  of  soda  at  2"  Tw.,  and  standing  at  iSo°  F. 
or  thereabouts.  The  pieces  are  then  washed  and  dyed.  I  do 
not  limit  myself  to  these  proportions,  as  they  will  have  to  be 
varied  to  suit  the  pattern.  After  having  been  passed  through 
the  silicate  the  green  and  purple  are  sufficiently  fixed  to  pass 
through  the  dyeing  and  soaping  operations,  I  have  named 
in  the  above  formula  what  is  known  as  pure  aniline  purple, 
but  the  same  process  is  applicable  to  any  of  the  aniline 
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purples  and  violets,  taking  the  corresponding  strength  of 
each.  Another  mode  of  effecting  the  same  purpose,  though 
not  so  simple  as  the  one  just  described,  is  as  follows; — In  the 
first  place  I  pass  my  cloth  through  the  following  solution 
previous  to  printing: — Gelatine  standing  at  2"  Tw,  hydro- 
meter, silicate  of  soda  at  i  Y^"  Tw.,  chlorate  of  potash  standing 
at  3°  Tw,  The  cloth  is  then  dried,  and  is  ready  for  the  print- 
ing machine.  I  may  here  state  that  the  three  solutions  above 
are  mixed  together,  and  the  cloth  passed  through  them  at 
once.  To  make  my  green  colour  I  take  four  and  a  half  (4^) 
gallons  extract  of  sumac  standing  at  26°  Tw.,  6  lb.  of  starch ; 
boil  ten  minutes,  and  when  half  cold  I  add  2j^  lb,  tartaric 
acid,  I  lb.  oxalic  acid,  and  1%  lb.  methyl  or  iodine  green. 
This  is  printed  on  the  cloth  already  passed  through  the  above 
solution  in  combination  with  regular  mordants.  By  this 
means  I  get  an  insoluble  tannate  of  gelatine.  1  have  named 
in  describing  my  invention  methyl  and  iodine  greens,  as  these 
are  the  most  common  used  of  the  aniline  greens,  but  any 
other  of  the  varieties  of  the  aniline  greens  may  be  substituttd, 
reference  being  had  to  the  strength  of  the  commercial  articles 
substituted.  After  the  goods  arc  dried  and  aged  one  night  I 
pass  them  through  a  solution  of  silicate  of  soda  at  3°  Tw.,  and 
heated  to  i8o°  F.  or  thereabout,  and  afterwards  through  arseni- 
ate  of  soda.  The  goods  are  then  well  washed  and  dyed  to  suit 
the  pattern  with  different  proportions  of  alizarine,  garancinc, 
artificial  alizarine,  madder,  sumac,  bark,  berries,  and  such 
other  materials  as  are  ordinarily  employed  in  this  style  of 
work,  as  is  well  understood  by  competent  dyers.  I  am  aware 
that  indigo  blues  and  indigo  greens  have  been  fixed  in  juxta- 
position with  ordinary  madder  mordants,  and  I  do  not  claim 
this.  The  greens  produced  by  my  process  pass  through  the 
batli  just  as  the  whites  do  ordinarily,  and  the  dyeing  and 
jfinishing  take  place  just  as  if  the  portions  containing  the 
l|green  had  been  white." 

A.D.  1876,  Febmary  23rd.-No.  744. 
BeTZOI-D,  George.     "  Improvements  in  the  Preparation  of 
Colours  (or  Printing,  Dyeing,  or  Staining ;   being  a  means 
of  securing  fastness  in  colours."   (Provisional  protection  only.) 
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This  invention  purports  to  be  for  the  purpose  of  fixing 
mauve,  magenta,  and  blue  upon  cotton  and  linen,  and  this 
is  to  be  obtained  by  mixing  with  the  colours  "ai!  or  most  of 
the  following  ingredients: — iron,  vitriol,  mercury,  alum,  gall- 
nuts,  nitrate  of  silver,  sulphuric  acid,  lime,  and  alcoholic 
other  spirit." 

A.D.  1876,  March  10th.-No.  1036. 
GODEFROV,  Leon.  "An  improved  process  of  Printing  or 
Ornamenting  Woollen  or  other  similar  Textile  Fabrics. 
The  following  is  the  complete  specification  of  this  patent: — 

The  object  of  my  invention  is  to  give  to  fabrics  of  woo!  or 
of  wool  and  cotton,  as  well  as  to  fancy  fabrics  and  other 
cloths,  a  new  mixed  appearance,  which  I  call  "Pulvcribcige." 

The  process  consists, — 

1.  In  the  application  by  block  or  cylinder  printing  of  a 
dotted,  granite,  or  other  ground  design  to  one  or  both  sides  of 
an  unbleached  woollen  or  woollen  and  cotton  fabric. 

2.  In  fixing  the  same  by  steam. 

3.  In  submitting  the  fabric  thus  printed  and  fixed  to 
fulling. 

And,  4,  In  finishing  or  dressing  the  said  fabric. 

Independently  of  the  ground  design,  which  can  be  if 
necessary  limited  to  lines,  stripes,  or  blanks,  another  design 
may  be  placed  over  it  to  further  vary  the  effect  of  my  new 
fabric. 

Instead  of  printing  upon  the  fabric  the  printing  can  be 
applied  to  tlie  threads  in  skeins  and  to  the  warps,  which 
can  then  be  woven  and  fulled. 

'Qy  my  process  of  printing,  fixing,  and  fulling  I  produce 
mixed  effects  directly  upon  the  fabrics. 

And  having  now  described  the  nature  of  my  said  invention, 
and  in  what  manner  the  same  is  to  be  performed,  I  declare 
that  I  claim  the  process  of  producing  a  mixed  appearance  or 
mixed  effect  in  woollen  or  other  similar  textile  fabrics  by 
printing,  fixing  by  steam,  and  fulling,  substantially  as  herein- 
before described.  
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5.    British  and  Foreign  Patents,  from  the  Commissioners 
of  Patents  Journal,  Si^t.  26th  to  Oct.  24.th,  1S76,  inclusive. 


Rollers  for  Printing. 

3569.  Henry  Wilde,  of  MancJiester,  in  the  county  of  I--incaster, 
Engineer,  has  given  notice  to  proceed  in  respect  of  the  inven- 
tion of  "Improvements  in  the  manufacture  of  metal  rollers  for 
printing  calico,  and  for  other  purposes." 

Bleaching,  Washing  and  Cleansing. 

3896.  Frank  Wirth,  of  the  firm  of  Wirth  and  Company,  Patent 
Agency,  of  Frankfort-on-the-Maine,  in  the  empire  of  Germany, 
for  an  invention  of  "Improvements  in  bleaching  animal  fibre." 
— ^A  communication  from  Ferdinand  Victor  Kallab,  Chemist,  a 
person  resident  at  Wiese,  in  the  empire  of  Austria, — Dated  gth 
October,  1876. 
19,  George  Mackay,  of  Edinburgh,  in  the  county  of  Midlothian, 
North  Britain,  for  an  invention  of  "Improvements  in  extracting 
and  recovering  the  oils,  resins,  and  colouring  matters  of  manu- 
factured or  waste  fabrics,  or  from  the  raw  materials  of  cotton, 
linen,  wool,  silk,  or  other  similar  substances,  and  in  utilizing  the 
sama" — Dated  ssth  September,  1873.— This  patent  has  become 
void. 
|2.  John  Lightfoot  Shobhock,  of  Accrington,  in  the  county 
of  Lancaster,  for  an  invention  of  "Improved  machinery  for 
washing  or  cleansing  cloths  and  other  articles,  applicable  also  to 
dyeing  purposes,  mixing  oils,  and  other  substances  or  liquids." 
— Dated  15th  October,  1873. — The  ^50  stamp  duty  has  been 
paid  upon  this  patent 

fii3,54i.  DouiNE  Brothers,  of  Troyes,  for  "A  machine  for  dyeing, 
washing,  and  bleaching  textile  substances." — Dated  30th  June, 
1876. — French  patent 

^13,990.  Herland  and  Gitezenec,  for  "Improvements  in  cleaning 
tissues  by  a  chemical  process." — Dated  20th  May,  1876, — 
French  patent 

Colouring  Matters,  Treatment  and  Application, 
Aniline  Blaok. 

bt39o.      William    Whitthread,    of    34,    Moorfields,    Liverpool, 
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Analyst,  has  given  notice  to  proceed  in  respect  of  the  invention 
of  "Improvements  in  the  manufacture  of  a  pigmenL" 

2534.  Alexander  Melville  Clark,  of  53,  Chancery  Lane,  in 
the  county  of  Middlesex,  Patent  Agent,  has  given  notice  to 
proceed  in  respect  of  the  invention  of  "An  improved  black 
dye." — A  communication  to  him  from  abroad  by  Charles  Rave, 
of  Paris,  France. 

373I-  John  Bryson  Ore,  of  Glasgow,  in  the  county  of  Lanark, 
North  Britain,  for  an  invention  of  "Improvements  in  the  treat- 
ment of  textile  fabrics,  printed  or  dyed  with  aniline  black,  in 
order  to  prevent  what  is  known  as  'greening.' " — Dated  20th 
September,  1876. 

3080.  Charles  Denton  Abel,  of  30,  Southampton  Buildings, 
Chancery  Lane,  in  the  county  of  Middlesex,  for  an  invention  of 
"A  new  blue  dye  or  colouring  matier."— A  conununication  to 
him  from  abroad  by  Robert  Gottheil,  of  Berlin,  in  the  kingdom 
of  Prussia,  Civil  Engineer  and  Cliemist. — Dated  19th  Septem- 
ber, 1873. — This  patent  has  become  void. 

3176.  Alfred  Vincent  Newton,  of  the  Office  for  Patents,  66, 
Chancery  Lane,  in  the  county  of  Middlesex,  Mechanical 
Draughtsman,  for  an  invention  of  "Improvements  in  the 
preparation  of  colouring  matters,  and  in  the  application  of  the 
same  to  the  dyeing,  printing,  and  marking  of  textile  and  other 
fabrics." — A  communication  to  him  from  abroad  by  Adolphe 
Teysonniere,  of  Paris,  in  the  republic  of  France, — Dated  30th 
September,  1873. — Tiiis  patent  lias  become  void 

40,476.  E.  Meusel,  for  "Obtaining  colours  from  fos»l  coal." — 
Dated  aoth  September,  1876. — Belgian  patent. 

108,295.  Lemoine,  for  "Applying  the  colouring  property  of 
dichJoric  and  fluorescent  substances  for  oraamentaUon." — Dated 
2gth  May,  1S76. — Certificate  of  addition  to  French  patent 

113,695.  WiLLM,  BoucuARDT,  and  GiRARD,  of  Paiis,  for  "Colour- 
ing substances." — Dated  7th  July,  1876. — French  patenL 

113,718.     Petit,  of  Villefranch,  for  "Violet  aniline  for  fast  dyes  on 
cotton." — Dated  r7th  July,  1876. — French  patent. 
Printing  and  Dyeing  Processes. 

1654-  William  Morgan-Brown,  of  ilie  firm  of  Brandon  and  Mor- 
gan-Brown, Engineers  and  Patent  Agents,  of  38,  Southampton 
Buildings,  London,  and  13,  Rue  Gaillon,  Paris,  for  an  invention 
of  "Improvements  in  the  manufacture  of  ornamental  teictile 
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»  fabrics." — A  communication  to  him  from  abroad  by  Samuel  Bar- 
low, of  Lawrence,  Massachusetts,  United  States  of  America, 
Colour  Master.^Dated  loth  April,  1876. — Sealed. 
2048.  Joe  Fkost,  of  Huddersfield,  in  tlie  county  of  Yorl;,  Chemist, 
and  John  Walmslev,  of  Mirfield,  in  the  same  county,  Printer, 
have  given  notice  to   proceed  in  respect  of  the  invention  of 

I"  Improved  means  or  methods  of  obtaining  two  or  more  colours 
I        on  piled  fabrics,  or  on  material  intended  for  such  fabrics,  with  a 
I        view  to  imitate  the  skins  of  animals  or  produce  designs  thereon, 
such  means  being  also  applicable  to  produce  different  effects  on 
natural  skins  or  furs." 
3732.     James  Shaw,  of  Galashiels,  in  the  county  of  Selkirk,  North 
Britain,    Manufacturer,   for  an  invention  of  "  Improvements  in 
rollers  for  expressing  liquid  from  textile  materials,  yarns,  and 
fabrics. "^Daied  25th  September,  1876.— Provisional  protection 
I        has  been  granted. 
1131.     William   Whiston,  of  Langley,  near  Macclesfield,  in  the 
[        county  of  Chester,  for  an  invention  of  "  Improvements  in  dyeing 
[        and  printing  silk  and  other  woven  fabrics." — Dated  a4th  Sep- 
\        tember,  1873. — This  patent  has  become  void. 
$.     J.  Cakrev,  of  Mulhouse,  for  "  A  process  for  giving  the  designs 
I        of  prints  the  appearance  of  woven  designs." — 3  years. — Dated 
\         6th  May,  1876.— Prussian  patent, 
t    The  folUnoing  are  French  Patents  : — 
105,949.     David  Brothers,  for  "  A  reel  for  dyeing  and  scouring  ma- 
chines."— Dated  7th  December,  1875. — Certificate  of  addition. 
112,933.     ScHLDMBERGER,  jun.,  and  Co,,  for  "  A  machine  for  print- 
ing fabrics,  paper,  &c.,  with  any  number  of  colours." — Dated 
17th  May,  1876. 
1 1 3,966.     RoussEL,  of  Roubaix,  for  "  Dyeing  and  finishing  tissues." 
— Dated  ist  June,  1876. 
*3i4^3- — Radde,  for  "Improvements  in  printing  in  colours  upon 
paper  or  other  fabric  or  material." — Dated  23nd  June,   1876. — 
(English  patent,  30th  May,  1876.) 
113,486.     Imbs,  for  "  Manufactiunng  prints  in  imitation  of  terry  or 
cut  velvet" — Dated  24th  June,  1876. 
^^  113,607.     Delharpe,  for  "A  machine  and  process  for  print-dyeing." 
^L        —Dated  6th  July,  1876. 

^^Exio,688.     Richard,  of  Paris,  for  "A  machine  for  printing  so-called 
^B       •  framed  stuffs." "-  Dated  8th  July,  1875. 


THE  TEXTILE  COLOURIST. 
Treatments  of  Yams,  Hanks,  Skeins,  etc. 

3603.     Eustace  Wjgzell,  and  Joseph   Pollet,   of  the 

Timothy  Bales  and  Company,  of  Sowerby  Bridge,  in  Ihe  county 
of  York,  Engineers,  for  the  invention  of  "Improvements  in 
machinery  or  apparatus  for  drying  skeins  or  hanks  of  woo!  or 
other  fibrous  material." — Provisional  protection  has  been  granted- 

3929.  William  Crawford,  of  Paisley,  in  the  county  of  Renfrew, 
North  Britain,  Dyer,  for  an  invention  of  "Improvements  in 
bleaching,  washing,  and  dyeing  yarns  in  hanks,  and  in  the 
machinery  or  apparatus  employed  therefor."  —  Dated  nth 
October,  1876. — Provisionai  protection  has  been  granted. 

Treatments  of  Wool  and  Silk. 

2505.  Edward  Griffith  Brewer,  of  Chancery  Lane,  London, 
has  given  notice  to  proceed  in  respect  of  the  invention  of 
improvements  in  bleaching  and  purifying  wool."^A  communi- 
cation to  him  from  abroad,  by  Messrs.  Daudier,  Pfere  et  tils,  of 
Paris,  France. 

2947.  Christophf.r  Webb  Smith,  of  Bamwood,  near  the  city  of 
Gloucester,  Chemist,  has  given  notice  to  proceed  in  respect  ot 
the  invention  of  "Improvements  in  and  apparatus  for  scouring 
or  cleansing  woollen  cloth,  yams,  and  wastes,  and  in  recovering 
valuable  products  from  the  materials  which  have  been  used  in 
conducting  the  Kud  scouring  or  cleansing." 
T/it  following  are  Belgian  Patents. 

40.308.  J.  Raulin,  a  patent  of  improvement  for  "  Improvements 
in  the  treatment  of  wool,  chiefly  applicable  for  cleaning  by 
means  of  sulphuric  acid." — Dated  Z4th  August,  1S76. — (Original 
patent,  ist  Maich,  1876.) 

40.309.  J.  Raulin,  a  patent  of  improvement  for  "  Improvements 
in  the  treatment  of  wool,  chiefly  applicable  for  cleaning  by 
means  of  sulphuric  acid." — Dated  a^th  August,  1876. — (Original 
patent,  ist  March,  1876.) 

40320.  J.  Dabert,  for  an  imported  invention  of  "A  machine  for 
printing  or  dyeing  wool,  &c.  by  sections." — Dated  25th  August, 
1876. — (French  patent  23rd  August,  1S76.) 

40,400.  G.  RvDiLL,  for  an  imported  invention  of  "Improvements 
in  preparing  wool,  cotton,  silk,  5ic,  for  cleaning  and  extracting 
the  vegetable  fibres  therefrom." — Dated  7th  September,  1876. — 
(English  patent,  4ih  March,  1876.) 
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tD,40i.     G.  RvDiLL,  for  an  imported  invention  of  "Improvements 
in   utilizing  waste  heat  in  drying  wool,  hair,  &c.,   chemically 
treated  for  removing  vegetable  or  strange  substances  therefrom." 
— Dated  7th  September,   1876. — (English  patent,  4th  March, 
1876.) 
The  following  are  French  Patents. 
00,379.      ^^''s.  JoLY,  for  "Improvements  in  incinerating  filth   in 
wool,  &c" — Dated  i6th  May,  1876. — Certificate  of  addition. 
03,223.     Delamare,  Son,  and  Co.,  for  "Improvements  in  cleaning 
cloth,  woollen,  by  a  chemical  process." — Dated  aoth  December, 
1875. — Certificate,  of  addition. 
110,736, — Detre,  of  Sedan,  for  "Dyeing  curled  wool  in  slubs  on 

I        beams  or  frames  that  can  be  reduced." — Dated  23rd  December,  J 
.875-  1 

109,911.     Michel,  for  "Carbonizing  vegetable  matter  in  wool. "-^^ 
Dated  12th  July,  1S76. — Certificate  of  addition. 
xlo,574.     Grison,  of  LisieuJt,  for  "  Dyeing,  mordanting,  and  cleaning 
woollen  stuifs  by  one  operation." — Dated  14th  December,  1875. 
110,714.     QtnROGA-BARCiA,  for  "A  process  for  scouring  or  ungum- 
ming  raw  textile  fibres  for  lessening  their  volume  and  facilitating 
freights." — Dated  16th  December,  1875. 
1 10,727.     Berthet,  for  "  A  machine  for  beating  and  washing  silk." — 

Dated  30th  December,  1875. 
110,738.     DucHEZ,  of  Comme  d'Yzieux,  for  "A  machine  for  shaking 
(by  and  tentered  silks  after  dyeing," — Dated  27th  December, 
1875. 
111,802.     Lalouel  DE  SouRDEVAL,  for  "  ScouHng  waste  fat  wool." 

—Dated  nth  May,  1876,— Certificate. 
113,159,     Nichols,  for  "Improvements  in  machines  or  apparatus 
employed  for  washing  or  wringing  wool  and  other  fibres." — 
Dated  2nd  June,  1876. 
113,177,     Daudier,  sen.  and  jun.,  for  "An  antiligneous  bath  for 
bleaching  and  purifying  wool" — Dated  3rd  June,  1876. 

Finishing  Processes. 

1956.     Joseph  Keim,  of  Tharm  Alsace,  Allemagne,  has  given  notice 

to  proceed  in  respect  of  the  invention  of  "  Improvements  in 

machinery  for  stretching  and  drying  textile  fabrics." 

[3947.     Paul  Magner,  of  Percy  Street,  in  the  county  of  Middlesex, 

Analytical  Chemist,  for  an  invention  of  "  An  improved  process 
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of  treating  vegetable  fibres  to  impart  to  them  a  silky  appeanmce." 
—Dated  12th  October,  i8;6. 

2787.  William  Harper,  of  the  firm  of  Messrs.  Eden  and  Thwaites, 
of  Bohoo,  in  the  county  of  Lancaster,  Bleachers  and  Finishers, 
for  an  invention  of  "  Improvements  in  machinery  or  apparatus 
for  suspending  fabrics  in  drying  stoves." — Dated  25th  September, 
1869. — This  patent  has  become  void. 

2792.  James  WoRRALL,  of  Manchester,  in  the  county  of  Lancaster. 
Dyer,  and  John  Kershaw,  of  Wadsworth,  in  the  parish  of 
Halifax  and  county  of  York.  Spinner,  for  an  invention  of  "  Im- 
proved machinery  for  folding  piece  goods." — Dated  25th 
September,  1869 — The  stamp  duty  of  jC^oo  has  been  paid 
upon  this  patent. 

3445-  John  Robertson,  of  Nitshil],  in  the  county  of  Renfrew,  North 
Britain,  Engineer,  for  an  invention  of  "  Improvements  in  com- 
pressing air  for  burning  in  combination  or  mi.xture  with  gas  or 
inflammable  vapour  in  apparatus  for  finishing  textile  or  other 
fabrics  or  in  other  apparatus  where  heat  is  required,  and  in  the 
means  employed  therefor." — Dated  2jrd  October,  1873.  The 
stamp  duty  of  £$0  has  been  paid  upon  this  patent. 

113,015.  Miss  D'Herdt,  for  "A  cyhnder  for  plaiting  stuffs." — 
Dated  22nd  May,  1876. 

96,384.  PiERRON  and  Dehaitre,  for  "A  machine  for  dressing 
woollen,  silk,  and  oilier  tissues." — Dated  24th  May,  i8;6. — 
Certificate  of  addition  to  French  patent. 

99,530.  Pier  RON  and  Dehaitre,  for  "  Widening  fiibrics." — Dated 
29th  May,  1876. — Certificate  of  addition  to  French  patent 

113,619.  Heilmann-Ducommun  and  Steinlen,  of  Belfort,  for  "A 
new  arrangement  of  chains  in  tenters  or  apparatus  for  drying 
tissues." — Dated  mh  July,  1876. 

108,820.  Delamare  and  Lemaire,  for  "  Finishing  cloth  and  fancy 
articles." — Dated  14th  July,  1876. — Certificate  of  addition  to 
French  patent. 


Erratum  in  the  October  N,<.  of  t/ie  Textile  Cn/oiirisf.— The  Editor  has 
to  thank  Mr.  R.  Pickup,  of  Bowker  Bank,  for  pointing  out  an  error 
which  occurs  in  the  second  note  on  p.  173;  line  5  fi"om  bottom 
'nstead  of  770,000  read  77,000 ;  and  in  line  4  firom  bottom, 
if  m'ne-tent/is  read  nine-humiredlhs. 


THE  TEXTILE  COLOURIST. 


DECEMBER,    1876. 


/,     Materials  for  a  History  of  Textile  Colouring,  No.  4., 

ISOME  time  prior  to  the  year  1756,  the  Honourable  Board  of 
I.Tmstees  for  the  improvement  of  fisheries  and  manufactures 
f  in  North  Britain  ejigagcd  or  desired  Dr.  Francis  Home,  Fellow 
(■  of  the  Royal  College  of  Physicians  in  Edinburgh,  to  compose 
a  Treatise  upon  Linen  Bleaching.  It  was  read  in  the  shape  of 
lectures  to  the  bleachers  of  Scotland,  and  illustrated  by  experi- 
ments as  far  as  possible;  and  afterwards,  at  the  request  of  the 
bleachers,  was  published.  The  work  is  entitled  "Experiments 
on  Bleaching,  by  Francis  Home,  M.D."  It  is  dated  Edinburgh, 
1756.  On  p.  19,  the  author  says  it  is  "an  attempt  to  reduce 
to  a  regular  system,  an  art,  in  which  nothing  has  yet  appeared 
in  any  language,  in  which  we  have  even  no  account  of  the 
common  practice."  We  have  seen  somewhere  a  reference  to 
a  book  of  still  earlier  date  in  the  Dutch  language  upon  linen 
bleaching,  but  have  never  met  with  the  work,  nor  is  it  found 
in  the  lists  of  books  upon  the  subject  in  our  principal  libraries. 
This  work  may  therefore  be  looked  upon  as  the  earliest  avail- 
able work  upon  the  subject.  It  was  written  by  a  learned  and 
accomplished  man,  who  had  taken  much  trouble  to  investigate 
it,  and,  as  it  appears,  had  received  considerable  facilities  for  pur- 
suing it  at  the  hands  of  the  manufacturers  practically  engaged 
in  bleaching.     It  is  a  most  valuable  record  of  the  state  of  the 


I 


296  THE  TEXTILE  COLOURIST. 

art  in  the  middle  of  the  last  century,  and  well  deserves  a 
detailed  notice. 

Dr.  Home  treats  the  whole  subject  from  a  broad  point  of 
view,  and  in  the  commencement  refers  to  the  influence  which 
government  has  upon  the  progress  of  manufactures.  His 
views,  it  will  be  seen,  are  those  which  still  hold  good  in  tlie 
majority  of  countries  where  it  is  felt  desirable  to  establish  new 
industries,  and  though  they  have  been  of  late  years  discarded 
as  impolitic  in  this  country,  were,  at  the  time  of  the  writer, 
held  as  indisputably  sound,  and  to  a  greater  or  less  degree 
practically  acted  upon.     He  says: — 

"The  influence  of  the  government  consists  in  encouraging  home 
manufactures,  by  granting  protection,  privileges,  immunities,  and 
bounties  to  such  as  carry  them  on;  by  taking  ofT  all  duties  on  the 
materials  used  in  them;  by  establishing  proper  trustees  to  have  the 
inspection  of  them,  and  companies  with  suitable  privileges;  by 
settling  proper  funds  to  be  distributed  in  rewards  to  those  who  excel; 
by  not  making  it  too  burthensome  and  expensive  for  the  manufac- 
turers to  obtain  good  laws;  and  by  a  proper  regulation  of  the  fashions 
at  their  source. 

"But  all  these  advantages  are  of  small  avail,  if  a  ready  market  is 
not  opened;  for  it  is  an  axiom  in  trade,  that  manufactures  increase 
only  in  proportion  to  the  demand  for  them.  Here  then  will  the  wise 
politician  be  again  discovered,  in  discouraging  all  foreign  manufactures 
of  the  same  kind,  by  prohibitions,  or  high  duties  equivalent  lo 
them." 

He  proceeds  to  thank  the  existing  government  for  acting 
upon  these  principles,  which  had  caused  more  to  be  done  in 
the  few  years  just  past  than  in  all  the  ages  before,  so  that 
even  in  ihe  confusion  which  attended  the  political  confusion 
of  1745)  the  Unen  trade  had  gone  on  extending.  The  leading 
merchants  must  also,  he  tells  us,  co-operate,  and  he  praises  in 
the  highest  terms  the  well  judged  regulations  of  the  Irbh 
linen  manufacturers  and  merchants  in  establishing  the  Linen 
Hall  In  Dublin,  which  afl^orded  a  "constant  market  for  foreign 
merchants,  and  a  constant  check  to  the  frauds  of  private 
dealers."     He  praises  also  the  action  of  the  Board  of  Fisheries 
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and  Manufactures  in  Scotland,  which  was  constituted  in 
1737,  for  the  way  in  which  they  had  acted  in  directing  the 
spirit  of  industry  in  that  country. 

The  Irish  linen  bleachers  arc  warned  that  from  want  of 
care  in  the  bleachfield,  or  from  ignorance  or  fraud  that  their 
trade  "will,  nay  perhaps  has  already,  come  into  some  disre- 
pute; and  must  at  last  suffer  if  the  Irish  do  not  alter  their 
method  of  bleaching."  In  Scotland  it  is  said  they  generally 
followed  a  better  method,  not  from  a  greater  knowledge  of 
the  art,  or  that  they  can  claim  any  merit  for  it,  but  that  it 
was  owing  to  their  vicinity  to  Holland.  Dr.  Home  then 
shews  how  much  chemistry  could  do  to  assist  linen  bleachers. 
We  know  how  mucli  this  science  did  do  within  the  lifetime  of 
men  who  may  have  heard  Dr.  Home's  lectures,  and  recalling 
to  mind  the  services  of  the  author  himself,  of  Scheele, 
Berthollet,  and  Le  Blanc,  it  is  not  without  interest  we  read 
what  he  says  upon  the  connection  of  chemistry  with  dyeing. 

"JjCt  us  take  a  review  of  the  dependence  which  these  arts  have  on 
thymistry.  Dyeing  cannot  be  carried  on  without  it.  The  instru- 
ments with  wliich  that  art  works  are  quick-lime,  alkaline  and  acid 
Baits,  solutions  of  tin  and  iron  in  acids,  and  neutral  salts,  as  alum, 
salammoniac,  and  tartarus  vitriolatus.  Without  the  assistance  of 
these  salts  very  few  colours  can  be  struck  on  either  woollen,  lirnien, 
or  cotton;  but  with  their  assistance,  all  the  colouring  particles  are 
separated  from  the  water  in  which  they  are  dissolved,  and  fixed  on 
the  surface  of  these  bodies.  The  durableness  of  colours,  and  their 
resistance  against  the  effects  of  sun  and  moisture,  are  to  be  explained 
only  from  the  properties  of  these  salts.  In  the  solutions  and  mix- 
tures of  chymistry,  many  beautiful  colours,  which  were  never  heard 
of  in  the  art  of  dyeing,  arise,  are  changed,  or  destroyed.  .... 
I  know  of  no  Wade  which  is  so  entirely  the  object  of  chymistiy  as 
bleaching,  and  none  that  has  been  so  little  considered  in  that  light 
For  what  are  steeping,  bucking,  souring,  washing  witii  soap,  alternate 
wetting  and  dr>*ing,  bat  so  many  processes  that  are  carried  on  by 
these  powerful  chemical  agents,  heat,  and  dissolvents?  What  is  the 
end  proposed  but  the  dissolving  and  carrying  off,  by  means  of  acid 
and  alkaline  salts,  most  powerful  mensuruums,  somewhat  which  gives 
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the  cloth  its  present  colour?  and  what  way  more  certain  to  cany  off 
whatever  is  loosened,  than  the  evaporation  of  water  by  heat,  which  is 
a  species  of  distillation  perforKied  in  the  open  air?" 

The  last  paragraph  intimates  the  theory  which  pervades 
generally  tlie  whole  treatise;  that  is,  that  the  colouring  matter 
of  raw  lintn  is  made  volatile  and  exhales  away  in  the  air,  by 
reason  of  the  action  of  the  various  chemicals  upon  it  It  must 
be  remembered  that  Dr.  Home  wrote  more  than  one  hundred 
and  twenty  years  ago,  when  the  state  of  chemical  knowledge 
was  very  different  from  what  it  is  now,  and  at  a  time  when 
several  false  theories  had  a  firm  hold  upon  the  scientific  mcn_ 
oxygen  had  not  been  discovered,  nor  carbonic  acid,  nor  the 
alkaline  metals;  and  the  acutest  minds,  in  trying  to  explain 
the  phenomena  of  chemistry,  were  groping  in  the  dark.  At 
this  time  it  seems  pretty  well  proved  that  the  action  of  the 
chemical  agents  in  bleaching  is  to  change  the  insoluble  colour- 
ing matters  of  raw  linen  into  substances  which  can  be  washed 
away  with  water,  and  that  the  action  of  air,  or  evaporation 
when  applied,  is  to  help  in  such  a  result. 

The  actual  constitution  of  the  alkaline  ashes  was  in  Dr. 
Home's  day  entirely  hidden,  and  he  frequently  refers  to  the 
want  of  knowledge  upon  this  matter,  and  directed  a  great 
portion  of  his  experiments  to  ascertaining  what  they  really 
were.  He  says,  "If  this  point  was  once  ascertained,  the  theory 
of  bleaching  would  rest  on  a  more  certain  foundation  than  at 
present.  For  what  certain  theory  can  be  established  with 
regard  to  the  operation  of  those  ashes,  when  ^ve  know  not 
what  those  ashes  are?" 

"What  if  these  bodies  are  not  simple  alkaline  salts?  For  aught 
we  know  they  may  not,  but  may  be  a  composition  of  different  sub- 
stances. And  what  if  we  discover  by  chyreiical  expenments  their 
composition?  If  this  happens  to  be  the  case,  we  may  perhaps  be 
able  to  make  these  ashes  at  a  much  cheaper  rate  in  our  own  country 
than  what  they  cost  us  when  imported  from  abroad.  The  enquiry  is 
worthy  of  tlie  utmost  attention;  and,  if  successful,  cannot  fail  to  be 
of  great  importance  to  this  countrj'.  It  costs,  as  I  am  told,  Great 
Uritaiu  and  Ireland  ^300,000  for  ashes  every  year.     It  is  difficult  to 
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say  to  what  a  sum  that  commodity  may  amount ;  nay,  it  is  impossible  to 
assure  ourselves  that  we  will  procure  it  at  any  price,  when  we  are  told 
that  the  ashes  were  monopolised  by  two  Dutch  merchants  three  years 
ago,  and  retailed  again  to  us  at  a  double  or  triple  price.  Our  manu- 
facturers could  not  have  subsisted  during  the  late  war  with  Spain, 
unless  an  order  of  the  King  and  council  had  passed,  allowing  the 
importation  of  Spanish  pot  ashes." 

For  many  a  long  year  after  this  was  written  the  British 
bleachers  depended  upon  foreign  ashes,  which  were  uncertain 
in  their  supply,  and  irregular  in  their  price  and  quality.  But 
the  enquiry  into  the  nature  of  these  ashes  so  urgently  pressed 
by  Dr.  Home,  and  at  length  and  at  considerable  intervals  of 
time  successfully  accomplished  by  the  labours  of  Black, 
Davy,  and  Le  Blanc,  has  achieved  what  he  hoped  for,  and, 
not  only  (to  quote  his  own  words)  do  wc  "make  these  ashes 
at  a  much  cheaper  rate  in  our  own  country  than  what  they 
cost  us  when  imported  from  abroad,"  but  we  may  be  said  to 
be  abb  to  supply  the  whole  world  with  these  very  ashes, 
cheaper  and  better  than  they  can  be  obtained  from  their  old 
sources.  In  another  part  the  author  quotes  as  a  leading 
maxim  a  passage  from  Hippocrates,  which  seems  to  include 
the  whole  aim  and  intent  of  experimental  enquiry  in  the 
industrial  arts;  "that  the  design  and  labour  of  science  ought 
to  centre  in  discovering  what  is  yet  unknown,  and  may 
become  when  known,  useful  to  society;  and  likewise  in 
completing  what  was  left  by  others  imperfect."  Upon  this 
maxim  Dr.  Home  worked,  and  by  a  method,  and  with  results 
clearly  and  frankly  enough  set  forth. 

"There  is  no  way  to  promote  the  art  of  bleaching,  which  is 
entirely  carried  on  by  the  operation  of  different  bodies,  but  that  of 
experiment,  and  that  alone  I  have  followed.  Kvery  other 
method  of  advancing  the  arts  is  now  justly  derided.  It  is  indeed 
laborious  to  the  undertaker,  and  cannot  be  accomplished  without 
accurac>'  and  length  of  time;  it  is  often  unpleasant  to  the  reader. 
But,  as  the  former  has  not  deterred  me  from  making  the  experi- 
ments, the  latter  shall  not  hinder  me  from  narrating  them  as  they 
were  made.     No  doubt  can  remain  when  the  experiment  is  before 
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our  eyes.  I  expect  this  of  others,  and  therefore  I  shall  follow  il 
myself. 

Dr.  Home  describes  in  detail  the  process  of  bleaching  linen 
as  carried  on  at  the  date  of  his  experiments.  There  were 
two  general  metliods,  the  Dutch  and  the  Irish.  The  Dutch 
method  was  followed  for  fine  cloth  and  used  by  the  most 
skilful  bleachers;  the  Irish  method  was  cheaper  and  used 
for  coarse  cloth.  We  give  an  abstract  of  the  two  pro- 
cesses as  the  account  in  the  original  is  too  long  to  be  inserted 
in  full. 

In  the  Dutch  process  for  fine  linen,  the  first  process  is  to 
fold  up  the  linen,  each  piece  distinct,  and  lay  the  pieces  in  a 
lai^e  wooden  vessel,  into  which  is  thrown  blood-warm  water, 
or  a  mixture  of  equal  parts  water  and  ley  which  has  been 
used  for  white  cloth  only,  or  water  with  rye  meal  or  bran 
mixed  with  it;  when  the  whole  is  thoroughly  wet,  the  vessel 
is  closely  covered  up,  fermentation  sets  in,  and  when  the  air 
bubbles  cease,  and  the  scum  first  formed  begins  to  subside, 
which  may  be  in  thirty-six  or  forty-eight  hours,  the  cloth  is 
taken  out;  it  is  then  washed  and  spread  upon  the  field  until 
quite  dry.  The  bucking  next  follows;  the  first  ley  is  made 
from  170  Scots  gallons  of  water  made  to  boil,  and, then  there 
is  added  30  lb.  blue  and  as  much  white  pearl  ashes,  200  lb,  of 
Marcroft  ashes  (or  instead  of  these,  300  lb.  of  cashub), 
300  lb.  of  Muscovy  or  blanc  ashes.  This  forms  the  mother 
ley;  the  bucking  ley  is  made  by  taking  2  gallons  of  the 
mother  ley  to  38  gallons  of  water  and  2  lb.  soft  soap,  or  the 
soap  is  replaced  by  some  of  the  white  linen  ley.  The  linen 
is  treated  by  the  ley  by  packing  it  in  a  wooden  vessel  with  a 
tap  at  the  bottom,  and  pouring  on  the  ley  blood-warm, 
drawing  it  off  at  the  bottom  into  a  heating  copper,  and  after 
warming  pouring  it  on  the  linen  again;  this  is  repeated  for 
six  or  seven  hours,  the  heat  of  the  ley  being  gradually 
increased  until  at  the  end  it  is  thrown  boiling  hot  on  to  the 
cloth. 

The  cloth  is  next,  and  apparently  without  washing,  spread 
on  the  grass  and  for  six  hours  kept  watered  so  that  it  does 
not  go  dry ;    afterwards  watered  when  dry  spots  begin  to 
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appear ;  not  watered  in  the  night-time  unless  it  be  a  very 
drying  night ;  next  day  watered  if  the  weather  is  very  dry  ; 
taken  up  dry  if  the  green  is  clean,  if  not  it  is  rinsed  and  is 
ready  for  another  bucking.  This  operation  of  bucking  and 
watering  is  repeated  from  ten  to  sixteen  times,  increasing  the 
strength  of  the  ley  up  to  the  middle  bucking,  and  from  that 
gradually  decreasing. 

It  may  be  observed  that  this  system  was  most  tedious  and 
ineffective  simply  from  mechanical  causes,  but  no  better  was 
known.  If  the  process  was  attempted  to  be  pushed  by  using 
hotter  liquids  or  stronger  leys,  bad  results  were  frequent. 
This  method  of  simply  pouring  the  ley  upon  the  cloth 
would  distribute  it  very  unequally,  and  it  could  be  only 
after  ten  or  more  changes  of  position  that  it  could  be  hoped 
that  every  part  of  the  cloth  had  received  its  share  of  the 
hot  ley. 

The  bucking  was  followed  by  the  souring.  The  cloth  was 
considered  fit  for  souring  when  it  was  "  mostly  freed  from  the 
■  ■-sprat  or  outer  bark  of  the  lint;"  the  cloth  was  covered  with 
■-Iniltermilk  and  pressed  down  by  two  or  three  men  barefooted. 
T .Sours  made  with  bran  or  rye  meal  and  water  are  often  used. 
I A  large  quantity  of  cloth  being  thus  impregnated  with  the 
I'-Sour  liquid  was  then  covered  up,  fermentation  took  place; 
I'Vhen  air  bubbles  ceased  to  appear  the  operation  was  finished. 
I  The  souring  took  five  or  six  days,  after  which  the  cloths  were 
[■  washed  and  went  on  to  the  next  process. 

s  was  a  washing  by  hand  with  soap  and  water,  or  rather 
t  rubbing  of  soap  and  water  into  the  selvedges  of  the  cloth. 

The   bucking   is   now   repeated   with   stronger   leys   than 

^t  first.      There  is  nothing  more  to  be  said  of  the  Dutch 

B^Jwocess  but  that  the  bucking,  grassing,  washing,  souring,  and 

■"soaping  were  continued   and  repeated   until   the   cloth  was 

'white. 

In  the  Irish  process  the  cloth  was  steeped  as  in  the  Dutch 
process.  The  bucking  was  done  by  actually  boiling  the  cloth 
in  a  somewhat  weaker  ley,  the  boiling  being  continued  for 
two  hours ;  then  the  cloth  spread  on  the  field  and  watered. 
-The  boilings  and  grassings  were  continued  and  repeated  six 
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or  seven  times,  or  until  from  the  appearance  of  the  cloth  it 
seemed  ready  for  souring. 

"  The  common  method  of  souring  coarse  linen  is  to  mix  some 
warm  water  and  bran  in  the  vat ;  then  put  a  layer  of  cloth ;  then 
more  bran,  water,  and  cloth  and  so  on  till  the  cave  is  fulL  |The 
whole  is  tramped  with  men's  feet  and  fixed  as  in  the  former  process. 
One  thousand  yards  of  cloth,  yard  broad,  require  between  4  and  6 
pecks  of  bran.  The  cloth  generally  lies  about  three  nights  and  two 
days  in  the  sour.  Others  prepare  their  sour  twenty-four  hours 
before  by  mixing  the  bran  with  warm  water  tn  a  separate  vessel,  and 
before  pouring  it  on  the  cloth  they  dilute  it  with  a  sufficient  quantity 
of  water." 

About  three  boilings  in  ley  after  souring  was  held  sufficient 
for  coarse  cloth,  which  was  then  "starched,  blued,  dried,  and 
bitlled  in  a  machine  made  for  that  purpose,  whidi  supplies 
the  place  of  a  calender,  and  is  preferred  by  many  to  it." 

It  is  remarked  that  the  Scotch  process  for  treating  coarse 
cloths  was  very  nearly  the  same  as  that  used  in  Ireland  for 
both  fine  and  coarse  cloths ;  in  Ireland  the  bleachers,  how- 
ever, used  only  kelp  or  cashub  as  alkaline  materials,  preferring 
the  cashub. 

This  sketch  shews  the  precise  state  of  linen  bleaching  when 
Dr.  flome  engaged  in  his  experiments  upon  it.  He  next 
proceeds  to  throw  what  light  he  can  upon  the  reason  of  the 
different  operations,  and  we  shall  follow  him  in  that  course. 

The  "green"  linen  is  very  foul,  chiefly  from  the  dressing 
composed  of  tallow  and  "sowen,"  which  is  a  kind  of  flummery 
made  of  bran,  flour,  or  oat  meal  seeds.  The  steeping  is 
designed  to  remove  this  ;  cold  water  would  act  too  slowly, 
very  hot  water  might  coagulate  and  fix  the  substance.  The 
effect  of  fermentation  is  described  in  a  way  which  shews  how 
it  was  viewed  by  the  writer.  The  acetic  acid  is  not  supposed 
to  be  formed,  but  set  free  from  a  combination,  as  may  be 
gathered  from  the  following  passage: — 

"  The  acid  salts  are  no  sooner  separated  by  the  acetous  femienta- 
tion  from  the  absorbent  earth,  which  made  them  not  perceptible  to 
the  tongue  in  thdr  former  state,  tlian  they  are  united  to  the  oily  par- 
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tides  of  the  tallow,  which  likewise  adhere  superficially,  dissolve  them, 
and  render  them  in  some  degree  miscible  with  water.  In  this  state 
they  are  soon  washed  off  by  the  intertine  motion  of  the  liquor." 

\To  be  continued^ 


2.     New  Method  for  ascertaining  the  exact  quantity  of  Pure 
Anthracefie  contained  in  Crude  Anthracetie,* 

BY  MEISTER,  LUCIUS,  AND  BRUNING. 


The  experience  gained  during  the  last  few  years  with  regard 
to  anthracene  testing  has  induced  us  to  abolish  our  old  test 
of  October,  1873,  and  the  appendix  of  1874,  and  to  issue  a 
new  and  improved  method  as  follows :  Take  i  grm.  of 
anthracene,  place  it  in  a  flask  of  500  c.c.  capacity,  add  to 
45  C.C.  of  glacial  acetic  acid  and  heat  to  ebullition.  To  this 
solution,  which  is  kept  boiling,  add  drop  by  drop  a  solution  of 
15  grms.  of  chromic  acid  in  10  c.c.  of  glacial  acetic  and  10  c.c. 
of  water. 

The  addition  of  the  chromic  solution  should  occupy  two 
hours,  after  which  the  liquid  is  to  be  kept  boiling  for  two 
hours  longer,  four  hours  being  required  to  complete  the  oxi- 
dation. 

The  flask,  with  its  contents,  is  to  be  kept  standing  for 
twelve  hours,  then  mixed  with  400  c.c.  cold  water,f  and  again 
kept  standing  for  three  hours. 

The  precipitated  anthraquinone  is  now  collected  on  a  filter, 
and  washed  first  with  pure  water,  then  with  boiling  dilute 
alkaline  solution,  and  finally  with  pure  hot  water.  The 
quinone  is  now  washed  from  the  filter  into  a  dish  and  dried  at 
icx)*  C     It  is  then  mixed  in  the  same  dish  with  ten  times 


♦  Chemical  News,  October  20th,  1876. 

+  The  increased  quantity  of  water  added  insures  the  complete  precipitation  of 
the  aathiaqainone  and  the  correction  formerly  made  is  no  longer  necessary. 
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its  weight  of  fuming  sulphuric  add  of  68°  B.  (sp.  gr.  I'88  or 
176°  Tw.),  and  heated  to  100°  C,  for  ten  minutes  on  a  water 
bath.  The  quinone  solution  thus  obtained  is  poured  into  2 
flat  dish,  and  kept  for  twelve  hours  in  a  damp  place  to  absorb 
water. 

Th^n  add  202  c.c.  of  cold  water  to  the  contents  of  the  dish, 
collect  the  precipitated  quinone  on  a  filter,  and  wash  first  with 
pure  water  then  with  boiling  alkaline  solution,  and  finally 
with  pure  hot  water. 

The  anthraquinone  is  now  placed  in  a  dish,  dried  at  lOo' 
C.  and  weighed.  After  volatilizing  the  quinone  by  heating 
the  dish,  it  is  weighed  with  the  particles  of  coal  and  the  ash. 

The  difference  between  the  two  weights  gives  the  weight  of 
anthraquinone  obtained,  as  it  is  to  be  calculated  in  the  usual 
manner  into  anthracene. 

In  the  number  of  the  Chemical  News  following  the  one 
from  which  the  above  article  is  taken.  Dr.  F.  Versmann  writes 
upon  the  same  subject.  He  had  previously,  in  a  paper  read 
before  the  Society  of  Arts,  March,  1874,  expressed  his  opinion 
that  the  previous  quantitative  test  for  anthracene  given  by  the 
same  firm  of  Meister,  Lucius,  and  liriining  was  untrustworthy. 
It  involved  an  allowance,  perfectly  arbitrary,  of  1  per  cent,  for 
solubility  of  quinone,  which,  according  to  Dr.  Versman,  made 
the  whole  process  illusory.  "The  new  test,"  says  Dr.  Vers- 
mann, "differs  from  the  previous  one  merely  by  an  increase 
of  the  oxidizing  agent — chromic  acid  and  its  solvent  acetic 
acid  and  water — and  by  the  treatment  of  the  quinone  with 
fuming  sulphuric  acid  instead  of  with  potassium  perman- 
ganate, and  subsequent  volatilization  of  the  remaining 
quinone." 

The  publication  of  the  new  method  has  induced  Dr.  Vers- 
mann to  give  some  results  of  unfinished  researches  upon  this 
matter,  he  says,  "  after  boiling  a  sample  of  anthracene  with 
chromic  acid  solution  and  allowing  the  mixture  to  stand  for 
hours,  long,  well  defined  crystals  separate,  and  on  adding 
water  a  further  separation  takes  place,  not  in  the  form  of 
crystals,  but  of  an  amorphous  powder.    The  product  collected 
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on  the  filter  is  always  a  mixture  of  crystals  and  powder,  part 
of  the  last  of  which  is  again  removed  by  potassium  perman- 
ganate and  potassium  hydrate. 

This  observation  induced  me  to  collect  the  crystals  and 
powder  separately,  and  ascertain  their  nature  by  practical 
tests  applicable  for  commercial  analyses.  As  such,  I  adopted 
above  all,  the  melting-  and  solid ifying-points,  and  then  the 
action  of  potassium  permanganate  and  potassium  hydrate," 

"The  determination  of  the  melting-  and  solidify] ng-points 
I  look  upon  as  most  important  and  valuable,  and  I  can  only 
express  my  surprise  that  it  has  not  been  introduced  long  ago, 
especially  as  it  formed  so  important  a  part  in  the  alcohol  and 
bisulphide  test." 

Dr.  Vcrsmann  then  refers  to  a  long  table,  !n  which  the 
results  of  testing  thirty  various  samples  of  anthracene  are 
given.  First  is  given  the  quantity  of  so-called  quinon  ob- 
tained by  the  oxidizing  agent  without  correction,  it  represents 
the  mixture  of  crystals  and  powder  precipitated  by  water,  and 
runs  from  1 1  '4  for  a  low  quality  up  to  68'5  for  a  high  quality. 
In  another  column  is  given  the  weight  of  crystals  distinct 
from  the  powder,  the  weight  of  which  occupies  another 
column.  The  relative  weights  of  powder  and  crystals  vaiy 
very  much.  In  the  first  case  there  is  66  crystals  to  4S  pow- 
dtr,  and  in  the  last  case  63'2  crystals  to  5'i  powder.  The 
melting-  and  solid  ifying-points  of  the  whole  quinon,  the 
crystals,  and  the  powder  are  also  separately  given.  The  melting 
points  of  the  mixture  range  from  268°  to  283°.  The  melting 
points  of  the  crystals  separately  does  not  shew  so  much  varia- 
tion, many  samples  melting  at  277°  and  278°,  the  extreme 
range  being  from  274°  to  279°.  The  melting  point  of  the 
powder  has  a  much  greater  range.  In  eleven  samples  the 
powder  did  not  melt  at  300°,  and  in  others  melted  at  245°, 
Another  column  shews  the  relative  quantity  of  potassium  per- 
manganate which  was  required  to  be  added  to  each  of  the 
three  bodies — mixture,  crystals,  and  powder,  so  as  to  leave  a 
distinct  colouration  after  boiling  with  them.  The  crystals 
require  from  two  to  six  drops  of  a  5  per  cent,  solution;  tlie 
mixtures  required  from  six  to  twenty-five  drops;    and  the 
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powder  from  five  to  twenty-eight  drops.  Dr.  Versmann 
proceeds ; — 

"As  to  the  operation  itself,  the  first  result  was  obtained  by 
the  usual  test  with  appendix.  In  the  separation  of  crystals 
and  powder  the  solution  was  allowed  to  stand  over  night; 
the  ctystaSs  were  then  collected  on  a  small  filter,  and  the 
solution  allowed  to  run  off  to  the  last  drop,  before  the  crystals 
were  washed  with  water,  until  the  filter  and  filtrate  were 
perfectly  colourless.  The  filtrate  was  then  diluted  to  600  c.c, 
and  after  l^vo  hours'  standing  the  powdery  precipitate  was 
also  collected  on  a  filter;  both  crystals  and  powder  were  then 
treated  with  potassium  permanganate  and  potassium  hydrate. 

I  have  long  adopted  an  increased  addition  of  water,  but  for 
a  difl'erent  reason  than  the  one  now  stated  by  Messrs.  Meister, 
Lucius,  and  Britning.  I  have  always  doubted  the  accuracy  of 
adding  i  per  cent  of  quinon,  supposed  to  be  retained  in 
solution,  and  I  have  satisfied  myself  on  that  point  by  actual 
experiment.  I  have  frequently  evaporated  the  green  solution 
to  perfect  dryness,  and  exhausted  the  dry  powder  with  benzol 
and  alcohol,  but  I  have  never  succeeded  in  separating  real 
quinon.  The  larger  quantity  of  water  merely  separates  the 
powder  more  completely,  which  no  doubt  accounts  for  the 
increased  quantity  of  potassium  permanganate  used  with  the 
powder. 

The  conclusions  drawn  from  this  table,  I  may  state  as 
follows,  viz.: — 

(1)  The  total  of  crystals  and  powder  in  all  cases  very  nearly 
agrees  with  that  of  the  mixture;  no  loss  is  incurred  by  the 
separation. 

{2)  The  melting-  and  solidifying-point  of  the  mixture,  ijt., 
of  the  usual  test,  is  mostly  suspicious,  in  many  cases  a  direct 
indication  of  undoubted  impurity  of  the  quinon. 

{3)  The  melting-  and  solidifying-points  of  the  crystals 
alone  are  much  more  uniform;  the  product  is  pure  quinon. 

(4)  The  powder  in  almost  all  cases  is  no  quinon  at  all;  in 
eleven  cases  out  of  thirty  it  does  not  melt  at  300°  C,  but 
blackens  and  remains  .solid ;  in  eleven  other  cases  the  mean 
of  the  two  points  is  below  270°  C,  and  in  several  of  the  other 
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cases  the  melting-  and  solid  ifying-points  were  only  partial  or 
indistinct  at  the  points  indicated. 

(5)  The  effect  of  potassium  permanganate  is  uniformly  ' 
very  trifling  upon  the  crystals,  very  considerable  upon  the 
powder,  and  exactly  the  same  is  the  case  with  potassium 
hydrate;  while  the  mixture  often  imparts  distinct  colouration 
to  the  solution  and  becomes  itself  lighter  in  colour — from 
orange  to  pale  straw-yellow — -the  crystals  alone  scarcely  shew 
any  change,  but  the  powder  invariably  gives  a  strong  colour 
to  the  solution. 

(6)  While  the  crystals  may  safely  be  taken  as  pure  quinon,  ' 
the  question  arises  whether  the  powder  always  consists  of  J 
nothing  but  impurities,  or  whether  it  still  retains  some  quinon,'  ' 
as  in  a  few  cases  the  melting-point  tends  to  indicate. 

Although  I  have  not  completed  my  experiments  in  that 
direction,  I  shall  shortly  be  able  to  definitely  settle  this  point 
by  practical  tests. 

But  I  think  it  advisable  not  to  delay  the  publication  of  my 
results  hitherto  obtained,  as  I  am  satisfied  of  the  correctness 
of  separating  crystals  and  powder  and  of  its  undoubted 
advantage  over  the  other  known  test. 

I  have  meanwhile  brought  my  test  into  practical  working 
by  taking  the  crystals  as  pure  quinon,  and  by  considering  the 
powder  as  valueless  impurity  in  all  cases  where  the  melting- 
and  solidifying-point  is  below  270°  or  above  280°,  and  by 
adding  the  powder  to  the  crystals  as  quinon  whenever  these 
two  points  range  between  270°  and  280°. 

This  compromise,  for  such  I  admit  it  to  be  at  the  best,  has 
given  general  satisfaction  to  those  who  had   it   tried;    and 
although  I  hope  in  a  short  time  to  complete  my  investigation, 
I  meanwhile  propose  the  above  test,  which,  briefly  stated,  is  1 
as  follows: — 

Boil  I  grm.  of  the  sample  for  four  hours  with  15  grms.  of 
chromic  acid  dissolved  in  10  c.c.  of  water;  allow  it  to  stand 
for  twelve  hours,  collect  the  crystals  on  a  small  filter,  and  let 
the  solution  run  off  to  the  last  drop;  then  wash  the  crystals 
with  boiling  water  till  the  filter  and  filtrate  are  quite  colourless, 
dilute  the  filtrate  with  water  to  600  cc.j  let   stand  for  two 
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hours,  and  collect  the  powdery  precipitate  on  a  filter  and 
wash  well.  Then  treat  both  crystals  and  powder— separately 
of  course — with  potassium  permanganate  and 'potassium  hy- 
drate as  hitherto,  collect  each  on  a  double  filter,  dry  and 
weigh,  but  do  not  add  the  correction;  then  take  the  meiting- 
and  solidifying-point  of  both.  The  crystals  to  be  taken  as 
pure  quinon,  the  powder  also  to  be  taken  as  quinon  if 
melting-  and  solidify! ng-points  range  between  270°  and  280°, 
but  as  valueless  impurities  if  these  two  points  are  below  270* 
or  above  280°, 

TJiis  test  is  more  reliable,  and  more  just  to  buyer  and 
seller,  than  cither  the  usual  quinon  test  or  the  one  now 
proposed  by  Messrs.  Meister,  Lucius,  and  Briining." 

In  a  continuation  of  his  connmunication,  Dr.  Versmann  insists 
that,  though  his  test  may  cause  some  confusion  as  indicating 
a  lower  percentage  than  the  ordinary  test,  it  is  more  correct' 
and  trustworthy.  He  remarks  that  the  tests  for  the  value  of 
anthracene  have  been  progressive  in  reducing  the  percentage, 
at  the  same  time  the  price  per  cent,  has  increased.  He  con- 
siders that  the  better  qualities  are  really  the  cheapest,  and 
enters  into  some  details  of  experiments  upon  pressing  and 
washing  low  qualities  of  anthracene,  in  which  it  is  shewn  that 
the  percentage  yield  of  crystals  can  be  greatly  increased,  and 
that  of  powder  decreased  by  proper  treatment ;  but  it  would 
appear  that  there  is  a  great  loss  of  the  whole  weight  of  crude 
anthracene  in  these  treatments. 


3.     Upon  the  "Greening"  of  AniliHe  Black* 

M.  R.  Glanzmann  made  some  experiments  witli  reference  to 
this  subject  of  greening,  which,  though  not  leading  to  any 
distinctly  practical  result,  attack  the  question  from  an  entirely 
different  side,  and  are  worth  including  in  this  collection  of 
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researches.  He  remarks  that  the  only  remedy  against  green- 
ing which  had  been  recommended  was  to  print  a  very  strong 
black.  But  the  difficulty  which  meets  the  colourist  in 
attempting  this  is,  that  concentrated  blacks  are  liable  to 
weaken  and  even  to  tender  the  cloth  printed  upon. 

Then  it  naturally  occurred  that  it  might  be  possible  to  pre- 
pare the  black  before  printing,  to  develop  it  away  from  the 
cloth,  and  apply  it  ready  formed  in  the  state  of  a  black  lake 
or  precipitate.  Different  methods  can  be  pursued  for  pre- 
paring precipitates  of  aniline  black,  these  precipitates  or 
lakes  having  different  characters,  according  to  their  mode  of 
preparation. 

M.  Glanzmann  prepared  five  different  kinds  of  precipitated 
black.  They  presented  differences  as  far  as  regards  compo- 
sition and  appearance,  but  were  alike  in  being  fast  and  stable 
colours.  All  of  them  completely  resisted  the  action  of  acids, 
alkalies,  and  light.  They  shewed  no  inclination  to  become 
green,  even  when  reduced  by  dilution  to  the  condition  of  light 
greys.  The  grey  shades  yielded  by  these  black  lakes  are  as 
fast  as  the  carbon  greys  from  lamp  black,  without  having 
their  unpleasant  yellowish  shade.  They  can  be  used  in  many 
cases  without  any  blue  admixture. 

The  first  black  was  obtained  as  follows : — 

I  gallon  of  water. 

I  lb.  muriate  of  aniline. 

Heat  to  the  boiling  point,  and  add,  little  by  little, 

5  oz.  sulphate  of  copper,  in 

6  lb.  of  water. 

Continue  to  heat,  and  add  slowly  a  solution  of 

J^  lb.  bichromate  of  potash,  in 
6  lb.  water. 

Keep  at  the  boiling  point  few  three  hours ;  add  an  abundance 
of  water,  and  wash  by  decantation  ;  throw  upon  a  filter  and 
wash  further  with  water  containing  ammonia. 

Drain  the  precipitate  down  to  ...     45i(  lb. 
The  paste  then  contains  about...     3^  lb.  water 

and     I  lb.  dry  black. 
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The  dry  black  is  composed  of...  ao  per  cent  of  organic  matter 

and  80  per  cent,  of  oxide  of  copper 
and  diromium. 

This  proportion  of  oxides  is  very  large,  and  cannot  be 
otherwise  than  injurious  to  the  colour.  In  order  to  avoid  this 
inconvenience  he  made  another  preparation  without  copper 
salt,  which  gave  an  improved  result. 

Ho.  2  Black. 

1  gallon  of  water. 
I  lb.  aniline  oil. 
13  oz.  bichromate  of  potash. 
Dissolve  by  heating  up  to  140°  F.,  and  add,  little  by  til 
I  lb.  muriatic  acid,  at  34°  Tw.,  mixed  with 
4  lb.  water. 
Heat  to  boiling  for  two  hours,  until  the  mass  which  thickened 
at  first  separates  or  breaks.     Wash  by  decantation,  put  upon 
a  filter,  and  drain  down  to  5  lb. 

This  paste  contains  3  J^  lb.  water 

and     iJi  lb.  dry  black. 
The  dry  black  is  composed  of...  60  per  cent,  organic  matter 

and  40  per  cent,  oxides  of  chromium. 

Here  again  the  proportion  of  oxide  is  exceedingly  high, 

and   moreover  the  precipitates  are  not  nearly  so  fine  as  they 

should  be.     On  the  large  scale  it  would  be  necessary  to  use 

much  more  dilute  solutions. 

It  is  not  necessary  to  use  salt  of  aniline  in  order  to  obtain 
the  black ;  a  simple  oxidation  of  the  organic  base  itself  yields 
it.  Aniline  oil  is  soluble  in  tolerably  large  quantities  in 
solution  of  bichromate  of  potash,  and  by  keeping  such  a 
mixture  for  several  hours  at  the  boiling  point  the  black  is 
obtained.  The  quantity  of  black  precipitate  obtained  by 
this  process  varies  according  to  the  quantity  of  aniline 
employed,  and  especially  according  to  the  proportion  of 
bichromate. 

Weak  solutions  of  aniline  do  not  give  any  black  ;  by  leaving 
such  solutions  at  rest  for  several  days,  it  is  remarkable  to  see 
a  large  quantity  of  brown  oxide  of  chromium  deposited, 
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which  by  ignition  becomes  green.  The  same  precipitate 
takes  place  in  the  filtrate  from  the  precipitates  when  the 
liquor  has  not  been  heated  sufficiently  long. 

The  black  lakes  obtained  by  this  method  are  as  per- 
manent as  those  obtained  from  the  salts  of  aniline.  They 
still  contain  a  large  quantity  of  oxide  of  chromium,  and  are 
not  sufficiently  dense  to  be  readily  available  in  printing. 

The  oxide  of  chromium  is  not  found  simply  as  a 
mechanical  mixture  in  these  black  lakes,  it  would  seem  to  be 
combined  with  the  organic  matter,  which  would  explain  their 
great  stability.  In  the  analysis  of  the  lakes  the  quantity  of 
oxide  of  chromium  found  is  nearly  constant ;  in  order  to 
extract  it  completely  the  black  must  be  destroyed  ;  thus,  by 
treating  it  with  aqua-r^ia,  there  is  left  nothing  but  a  puffy 
mass  of  a  brown  colour,  which  bums  away  without  leaving 
any  residue. 

M.  Glanzmann  made  three  different  blacks  by  direct 
oxidation  of  aniline,  the  proportions  employed  were  as 
follows  : — 

No.  3  Black. 

I  lb.  aniline  oil. 
I  lb.  bichromate  of  potash. 
I  gallon  water. 
Heat  and  boil  for  three  hours,  wash  by  decantation,  and 
drain  upon  the  filter  to  i  lb. 

The  paste  contains  74  per  cent  of  water  and 

26  per  cent,  of  dry  black. 
The  dry  black  is  composed  of  58  per  cent,  organic  matter 

and  42  per  cent  oxide. 

No.  4  Black. 

1  lb.  aniline  oil. 

2  lb.  bichromate  of  potash. 
I  gallon  water. 

Treat  as  before,  and  drain  by  filtration  to  2  lb.  of  lake. 
The  paste  contains  76^^  per  cent  water 

and  23j^  dry  black. 
The  dry  black  is  composed  of  57  per  cent,  organic  matter 

and  43  per  cent  oxides  of  chromium. 
W 
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No.  5  Black. 

1  lb.  aniline  oil 
4  lb.  bichromate  of  potash. 

2  gallons  water. 
Proceed  as  before,  and  drain  down  to  3  lb.  of  lake. 

This  paste  contains  72  per  cent  w.iter 

and  aS  per  cent  drj-  black. 
The  dry  black  is  composed  of  53  per  cent  organic  matter 
and  47  per  cent  oxides. 

By  comparing  the  quantities  of  black  obtained  by  the 
three  different  processes,  it  will  be  found  that  the  weight 
increases  directly  as  the  proportion  of  bichromate  of  potash. 
The  composition  of  the  lakes  is  not  greatly  different,  and 
the  amount  of  oxide  of  chromium  present  in  them  nearly 
the  same  in  every  case. 

These  results  have,  however,  no  bearing  at  present  upon 
the  question  of  the  greening  of  printed  aniline  blacks; 
precipitates  which  would  have  to  be  fixed  by  means  of 
albumen  would  make  this  style  of  print  much  too  expensive, 
besides  presenting  special  difficulties  in  the  working. 

But,  by  studying  the  forrtiation  of  aniline  black  from 
another  point  of  view,  we  shall  most  probably  be  able  to 
modify  its  production  upon  the  tissue  itself.  One  fact  is 
proved  by  the  experiments  here  related,  which  is,  that 
aniline  is  capable  of  giving  a  black  perfectly  fast,  and 
resistant  to  the  action  of  light,  alkalies,  and  acids.  This 
gives  hopes  of  further  progress,  and  is  an  encouragement 
to  proceed  with  our  experiments, 
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In  the  fourth  lecture  of  his  course  Mr.  Jarmain  commences 

with  Logwood,  whicli,  he  says,  is  the  most  important  of  all 

"  Conlinued  from  p.  a6i. 
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dyestuffs  after  madder,  and  for  wool  dyeing  much  more 
important  than  even  madder.  In  former  times  logwood 
colours  had  an  ill  repute ;  they  were  said  not  only  to 
be  loose  and  bad  colours,  but  to  corrode  and  rot  the 
cloth  dyed  with  them.  But  now,  as  Mr.  Jarmain  says, 
**  the  use  of  proper  mordants  and  a  better  knowledge 
of  the  properties  of  the  colouring  matters,  have  enabled 
dyers  to  obtain  such  fast  and  permanent  colours  with 
it,  that  the  ban  under  which  it  formerly  lay,  arising 
from  the  fugitive  nature  of  the  -colours  obtained  by 
the  dyers  who  first  used  it,  has  long  since  passed 
away." 

We  pass  over  and  omit  the  general  and  scientific 
remarks  of  the  lecturer  upon  this  dyewood,  to  give  what 
he  says  upon  its  practical  treatment  and  application  in 
dyeing. 

"  It  is  prepared  for  the  use  of  the  dyer  in  the  three 
following  forms  : — ist,  in  chips ;  2nd,  ground  or  in  rasp- 
ings ;  3rd,  as  an  extract,  which  is  the  solid  or  semifluid 
residue  obtained  by  evaporating  the  decoction  of  the 
wood. 

The  colouring  matter  is  developed  by  moistening  the 
chips  and  raspings  with  water,  and  allowing  the  mass  to 
ferment  slightly  in  a  heap,  taking  care  that  the  fermenta- 
tion does  not  proceed  too  far. 

The  water  used  for  moistening  the  logwood  should  be 
free  from  iron  or  peaty  matter,  both  of  which  damage 
the  appearance  and  quality  of  the  wood. 

The  chips  of  good  logwood  gradually  become  coated 
over  with  a  green  colour,  somewhat  like  that  reflected 
from  a  beetle's  wing. 

When  the  chips  are  used  for  dyeing,  which  is  the  most 
common  form  in  which  logwood  is  employed  for  wool 
and  heavy  pieces,  they  are  placed  in  a  bag,  made  of 
coarse  open  material,  and  hung  down  into  the  boiling 
water,  which  is  intended  as  a  dye-bath,  until  the  colour- 
ing matter  is  extracted  ;  the  bags  are  then  removed,  and 
the  material  to  be  dyed  put  in. 
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Rasped  logwood  is  thrown  into  the  dye-bath  along 
with  the  material  to  be  dyed." 
This  method  of  using  logwood  in  dyeing  does  not  seem 
nearly  so  business-like  and  practical  as  the  method  in  general 
use  in  lai^e  establishments  for  cotton  dyeing  in  Lancashire; 
the  custom  there  is  not  to  put  the  logwood  into  such  hz^  as 
here  described,  but  to  have  the  logwood  finely  ground,  and 
then  a  decoction  made  of  it,  either  by  pouring  boiling  water 
upon  it  in  lat^e  tanks  with  a  double  bottom,  or  by  boiling  it 
for  a  considerable  length  of  time  in  closed  vessels  with  water, 
and  sometimes  under  pressure  in  what  are  technically  called 
"  wood  stills"  or  "  logwood  stills."     This  decoction  of  log\vood 
does   not   mark   more  than   say    J^   to   )^   of  a  d^ree  on 
Twaddle's  hydrometer.     The   extracting  vessels  are   placed 
outside,  and  it  may  be  a  considerable  distance  from  the  dye- 
house,   but  connected   with    it   by   pipes   which    bring    the 
li^jwood  liquor  to  a  receptacle  convenient  for  the  purposes  of 
the  dyer,  where  it  is  always  at  hand  ;  the  strength  is  uniform, 
and  instead  of  taking  so  many  pounds  of  the  wood,  he  takes  so 
many  pails  or  scopesfull  of  the  liquor.     The  moistening  of  the 
rasped  or  ground  logwood,  and  even  the  rasping  and  grindini 
of  it  from  the  solid  wood,   is  sometimes  undertaken  by  the 
dyer  himself  in  large  establishments ;  the  moistening  process 
intended  to  soften  the  wood  and  perhaps  develop  the  colour- 
ing matter,  is  locally  known  as  "mastering."     But  a  great 
deal  of  logwood  is  supplied  by  large  houses  ready  ground 
and  moistened,  and  therefore  in  a  state  fit  at  once  to  be  used 
either  for  making  decoction  or  putting  into  the  dye  vessel. 
It  is  generally  considered  that  logwood  does  not  give  results 
so  good  when  the  decoction  is  made  by  long  boiling  or  under 
pressure,  as  when  its  colouring  matter  is  extracted   by  the 
simple   effusion   of  boiling  water  upon  it ;   this  may,  how- 
ever, be  no   more  than  a  prejudice.     Very  dilute  logwood 
extract  does  not  keep  well,  and  is  therefore  prepared  only 
in  such  quantities  as  can  be  used  up  within  a  brief  period 
of  time.      The   following  extract   shews   the   methods   em- 
ployed in  Yorkshire  for  dyeing  various  kinds  of  black  upon 
wool ; — 


CANTOR  LECTURES  ON  WOOL  DYEING. 


"Logwood  Colours. — A  variety  of  shades  of  colour  can 
be  obtained  with  logwood  alone  as  the  colouring  agent, 
and  it  enters  into  the  composition  of  a  still  greater 
variety  of  composite  colours.  It  is  essentially  a  blue 
colouring  matter,  and  is  hence  frequently  called  by  the 
'       French  bois  bkii.     The  shade  of  colour  which  it  imparts 

»to  wool  is  very  much  modified  by  the  various  mordants. 
Logwood  colours  are  affected  by  acids  which  turn  them 
red,  and  alkalies  which  change  them  to  blue  or  purple. 
By  varying  the  quantity  of  logwood,  various  shades  of 
blue  are  obtained  from  lavender,  with  2  per  cent,  of  log- 

Iwood,  to  a  dark  blue  with  30  per  cent,  which  shade 
becomes  very  dense  and  full,  when  the  percentage  of  log- 
Wood  is  increased  to  60  or  70  per  cent  The  darker  of 
these  colours  are  constantly  produced  in  the  dyehouse, 
both  on  wool  and  cloth. 
Receipts. — Though  dyers'  receipts  are  often  instructive 
in  indicating  the  directions  which  the  dyer  may  take  in 
order  to  obtain  any  given  colour  or  shade  of  colour,  the 
conditions  under  which  he  may  work  are  subject  to  such 
a  great  amount  of  variation  that  I  deem  it  necessary,  at 
the  outset,  to  give  a  word  of  caution,  and  to  impress 
upon  him  the  fact  that  the  literal  interpretation  and 
carrying  out  of  almost  any  receipt  will  produce  results 
alike  in  the  hands  of  no  two  dyers,  who  may  happen  to 
be  differently  circumstanced, 
^H  This  is  readily  accounted  for,  when  we  consider  that 
^H.the  wares  may  be  different  in  the  percentage  of  colouring 
^f  matter  and  tone  of  colour,  the  mordants  of  varying 
strength,  the  water  often  altogether  different  in  quality, 
the  varying  dimensions  and  kind  of  dyeing  vessel  used, 
the  different  efiects  of  steam  and  fire  heat,  and  the  varia- 

Itions  produced  by  operating  on  a  larger  or  smaller 
weight  of  material.  In  fact,  the  varying  conditions  are 
so  numerous,  that  dyeing  receipts  are  often  illusory  on 
account  of  the  differences  which  have  been  enumerated 
above.  The  receipts  which  I  shall,  therefore,  have 
occasion  to  give  from  time  to  time,  I  wish  to  be  accepted 
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with  caution,  and  interpreted  with  some  latitude  as  to 
qantities  of  dye  wares,  &c. 

The  receipts  are  given  as  typical  examples  of  pro- 
cesses in  actual  use  in  the  woollen  districts,  in  dyeing 
goods  on  the  large  scale,  and  are  not  put  fonvard  as  the 
very  best  modes  ;  these  can  only  be  found  out  according 
to  the  different  circumstances  under  which  a  dyer  is 
placed,  and  they  are  often  only  the  result  of  careful 
observation  and  long  practice. 

The  term  fast  is  used  in  the  receipts  for  a  colour  which 
will  fairly  withstand  scouring  and  milling,  but  not  neces- 
sarily the  action  of  light  and  atmospheric  influences. 
By  permanent  is  meant  a  colour  that  will  withstand  all 
deteriorating  influences  both  in  milling  and  scouring, 
and  also  those  to  which  it  may  be  subjected  during  a 
reasonable  time  of  wear.  The  terms  loose  and  fugitive 
are  applied  as  opposites  to  fast  and  permanent  These 
definitions  are  given,  not  as  representing  what  is 
frequently  attached  to  them  by  authors  on  dyeing,  but  as 
those  which  I  wish  to  be  attached  to  them  in  these 
receipts,  and  which  I  think  may  be  conveniently  applied. 
The  receipts  are  all  given  for  lOo  lb.  of  wool  or  clotb, 
except  where  otherwise  stated. 

Common  Black  at  one  OperafMn. 

Logwood 40  percent.* 

Sulphuric  acid 0-5       „ 

Boil  half  an  hour. 

Copperas 3        „ 

Blue  vitriol  i        „ 

Throw  on  solid  or  in   solution,  and  boil  half  an  hour 

longer.     Let  off  and  leave  over  night 

Colour,  loose,  turning  brown   in  the   wear,  used    for 

dyeing  coloured  waste   intended   for   low   class    goods. 

Sumac  might  be  used  with  advantage  for  a  black  of  this 

description. 

*  The  percentages  given  in  this  and  the  rjUowIng  receipU  ore  for  loo  of  wool 
gr  woollen  liibricj. 


99 


CANTOR  LECTURES  ON  WOOL  DYEING,      317 

This  IS  a  loose  colour  because  a  good  deal  of  the 
colouring  matter  is  converted  into  a  lake,  and  is,  there- 
fore, only  loosely  attached  to  the  fibre.  '  The  old  dyers 
generally  dyed  in  one  bath  only,  which  in  part  explains 
the  bad  results  obtained/* 

Common  Doeskin  Black, 
Mordant — 

Copperas  3  J^  per  cent 

Blue  vitriol    2  „ 

Alum 2 

Red  argol 3 

Logwood   zYi       „ 

Boil  for  five  minutes,  cool  down  to  100''  F.  with  water, 
enter  the  goods,  raise  to  the  boil  in  three  quarters  of  an 
hour,  and  boil  for  an  hour  and  a  half.  Lift  out  and 
leave  over  night.  Some  dyers  wash  off,  others  leave 
unwashed. 
Dye- 
Logwood  24  per  cent. 

Red  argol    i        „ 

Boil  for  five  minutes,  cool  down  to  180°  F.  with  water, 
enter  the  goods,  raise  to  the  boil  in  half  an  hour,  turning 
by  the  wince — quickly  at  first — and  boil  for  another  half 
hour,  wind  out,  cool  down  over  the  perch,  and  wash  on 
the  machine  with  fuller's  earth. 

If  the  goods  have  been  manufactured  partially  from 
mungos,  which  often  contain  cotton  threads  commonly 
called  burls,  it  will  be  necessary  to  burl-dye  them,  an 
operation  in  which  the  particles  of  cotton  are  dyed  black. 
This  operation  consists  in  steeping  the  cloth  in  a  cistern 
containing  an  infusion  of  a  tannin  material,  commonly 
sumac  or  myrabolams,  afterwards  passing  them  through 
a  solution  of  pyrolignite  or  so-called  nitrate  of  iron 
(nitro-sulphate  of  iron).  The  pieces  are  then  finally 
washed  on  the  machine  with  fuller's  earth.  Colour  fast, 
but  not  very  permanent,  becoming  brown  in  the  wear. 

*  Van  Laer. 
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Doeskin  Black  for  WooL 

Camwood  8  per  cent 

Boil  for  fifty  minutes.     Then  add 

Bichrome  3        „ 

Alum I        „ 

Argol I        „ 

Boil  for  fifty  minutes,  let  off,  and  allow  to  stand  over 
night 

Dye  in — 

Logwood 45  per  cent 

Fustic  8        „ 

Sumac  4        „ 

Boil  for  one  and  a  half  hours ;  let  off.     Colour  fast  and 
permanent 

This  formula  contains  all  the  colours  necessary  to 
produce  a  black,  namely,  red,  blue,  and  yellow.  Cam- 
wood furnishes  the  red,  logwood  the  blue,  and  fustic  the 
yellow.  Chromed  logwood  colours  have  a  tendency  to 
become  green,  from  the  production  of  chromic  oxide;  the 
presence  of  camwood  or  other  red  colour  makes  this 
change  less  apparent 

Chrome  Black  with  Blue  Reflection  (blue  through)  for 

WooL 
Mordant — 

Bichromate  of  potash    2  per  cent 

Sulphuric  acid,  D.O.V 0*25     „ 

Boil  one  and  a  half  hours,  and  leave  over  night 
Dye- 
Logwood  45  to  55  per  cent 

Boil  one  hour. 

If  required  very  clean,  as  in  mixtures  of  black  and 
white  (black  and  white  checks  for  example),  the  colour 
may  be  fixed  more  firmly  by  finally  passing  it  through  a 
warm  bath  containing  5  per  cent  bichromate  of  potash. 

Chrome  Black  with    Violet  Reflection  (violet  through) 

for  WooL — This  is  mordanted  and  dyed  as  the  last  The 
violet  reflection  is  obtained    by  using    the    following 
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modifier — Single  muriate  of  tin,  i  to  2  pints.  Mix  the 
tin  spirit  in  20  or  30  gallons  of  water  and  throw  it  on  the 
wool,  handling  up  for  fifteen  minutes. 

Chrome  Black  with  Grem  Reflection  for   Wool. 
Mordant — 

Bichromate  of  potash    3  per  cent 

Sulphuric  acid  '85    „ 

Boil  one  and  a  half  hours,  and  leave  over  night 
Dye- 
Logwood 40  percent. 

Fustic 10        „ 

Boil  one  hour. 

Colour  fast  and  moderately  permanent,  becoming 
greener  and  paler. 

Woaded  Blacks. — These  arc  the  best  blacks  for  either 
cloth  or  wool ;  they  are  obtained  by  first  dyeing  the 
goods  in  the  indigo  vat  a  light  or  medium  shade,  and 
then  dyeing  them  as  for  chrome  blacks,  using  less  log- 
wood in  proportion,  as  the  indigo  bottom  is  more  or  less 
dark.     Colour  fast  and  permanent. 

Lavender  on   Wool. 

Alum ij4 

Tartar    -25 

Logwood  jj^ 

Indigo  extract '25 

Boil  for  five  minutes,  cool  to   180°  F.  with  water  ;  enter 

the  goods   and  boil  for  one  hour.     Let  off  and  wash. 

Colour  moderately  fast." 

Mr.  Jarmain  next  treats  of  the  use  of  cudbear  and  archil  as 

I  used  in  conjunction  with  logwood,  in  order  to  give  a  desired 

I  hue  or  bloom   to  the  colour;  they  are  said  to  be  used  as 

"bottom"  or  "ground,"  but  perhaps  considering  the  small 

"proportion  applied  along  with  the  logwood,  and  tlic  qualities 

they  communicate  to  the  colour,  the  expression  "topping," 

which  is  frequently  used  for  this  class  of  admixture,  is  more 

appropriate  and  correct 
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"  These  colours  are  employed  largely  as  a  bottom  or 
ground  for  indigo  on  wool  and  cloth,  and  also  as  before 
stated,  for  many  mixed  or  composite  colours,  but  the 
colours  are  somewhat  fugitive. 

The  mordants  affect  the  shade  of  colour  only  to  a 
small  extent ;  in  fact,  they  may  be  employed  without 
mordant.  They  are  most  affected  by  a  mordant  of  tin, 
chiefly  through  the  influence  of  the  free  acid  contained 
in  the  tin  spirit,  which,  like  all  other  acids,  reddens  and 
brightens  the  colour,  changing  it  to  a  maroon.  The 
weed  colours,  as  they  are  called,  are  mostly  used  for  the 
purpose  of  niodifying  and  blooming  other  colours,  but  as 
they  are  fugitive,  the  bloom  soon  passes  away.  Their 
brightness  and  beauty,  however,  render  them  exceed- 
ingly well  adapted  for  the  colours  required  for  ladies' 
wear. 

The  following  formula  is  given  as  an  illustration  of 
the  use  of  cudbear  along  with  logwood : — 

Logwood  Blue  for  Wool, 

Mordant — 

Bichromate  of  potash    i  per  cent 

Alum 3        „ 

Tartar i>^     „ 

Boil  for  one  and  a  half  hours,  let  off,  and  leave  over 

night. 
Dye— 

Log>\'ood 20  per  cent 

Cudbear  i         „ 

Boil  for  one  hour,  then  throw  on  20  quarts  single  muriate 
of  tin,  diluted  with  20  or  30  gallons  of  water.  Handle 
up  for  fifteen  minutes,  let  off,  and  wash.  Colour 
moderately  fast" 

Upon  the  red  woods  and  their  use  in  wool  dyeing  we  have 
the  following : — 

"  These  important  dye  wares  comprise  two  classes  : — 
I.  Red  woods,  whose  colouring  matters  are  freely  soluble 
in  boiling  water  ;  these  include  Brazil-wood,  Lima-wood, 
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Santa  Martha,  or  peach-wood ;  Sapan-wood,  and  Per- 
nambuco-wood.  2.  Red  woods,  which  are  almost 
insoluble  even  in  boiling  water ;  these  include  camwood, 
barwood,  and  sanders-wood,  and  caliatour. 

The  first  class  is  imported  in  the  form  of  blocks  or  billets 
from  Central  and  South  America,  and  the  West  Indies, 
and  is  sold  to  the  woollen  dyer  in  the  powdered  state. 
They  are  said  to  contain  the  same  colouring  principle, 
called  by  Chevreul,  who  first  obtained  it,  by  the  name  of 
brazilin  ;  it  can  be  obtained  in  needle-shaped  crystals, 
which  are  nearly  colourless,  and  have  ia  bitter-sweet 
taste.  By  oxidation  it  is  transformed  into  brazilein,  by 
a  change  which  is  analogous  to  that  which  takes  place 
when  indigo  white  becomes  indigo  blue,  and  when 
haematoxylin  becomes  haimatein. 

I  find  that  peachwood  is  almost  the  only  wood  of  this 
class  which  is  employed  in  wool  dyeing,  and  that  only  to 
a  limited  extent ;  it  is  never  used  as  a  self  colour,  its 
chief  employment  being  for  the  purpose  of  imparting  a 
purple  tone  to  other  colouring  matters. 

The  second  class,  embracing  camwood,  barwood, 
sanders-wood,  and  caliatour,  is  very  important  to  the 
woollen  dyer.  They  are  the  produce  of  several  species 
of  Pterocarpus,  which  grow  in  tropical  countries,  and  are 
imported  into  this  country  in  the  form  of  knotty  billets 
or  blocks,  which  are  prepared  by  rasping  for  the  use  of 
the  dyer  ;  the  wood,  on  account  of  the  very  slight  solu- 
bility of  its  colouring  matter,  is  generally  boiled  in  con- 
tact with  the  article  to  be  dyed.  The  colours  which 
they  impart  to  wool  are  red,  or  red-brown,  with  a 
mordant  of  tin,  alum,  or  bichrome,  the  colour  being  of  a 
dull  shade  when  copperas  is  used  ;  the  colours  are  very 
permanent  and  fast,  and  are  on  that  account  much 
employed  in  the  dyeing  of  wool  and  woollen  cloths, 
which  have  to  be  scoured  and  milled. 

The  colouring  matter  seems  to  be  the  same  in  all; 
there  is  a  colourless  principle  called  santal,  which  by 
oxidation  is  transformed  into  the  red  colouring  matter, 
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santalin,  by  a  reaction  analogous  to  those  which  take 
place  in  the  colouring  matters  of  indigo,  logwood,  and 
peachwood. 

These  [woods  are  seldom  or  never  used  alone  as  a 
colouring  matter  for  wool,  their  principal  employment 
being  to  give  the  requisite  red  tone  to  browns,  clarets, 
violets,  maroons,  blacks,  and  other  colours  which  contain 
a  red  in  their  composition ;  they  are  also  the  best 
bottoms  for  indigo  which  can  be  put  on,  being  much 
faster  and  more  permanent  than  a  bottom  obtained  with 
archil  or  cudbear. 

Clarel  Br»wn  on    Wool. 
Mordant — 

Bichromate  of  potash   i)^  per  cent 

Sulphuric  acid   0-2$       „ 

Boil  for  one  hour,  leave  over  night 
Dye- 
Camwood   34        „ 

Uarwaod 10         „ 

Logwood    3        „ 

Cudbear i        „ 

Boil  for  two  hours,  let  off. 

The  shade  may  be  considerably  darkened  by  the 
addition  of  copperas  towards  the  end  of  the  operation." 
Upon  madder  Mr.  Jarmin  has  not  much  to  say,  siuce  it  is 
but  little  employed  in  wool  dyeing.  He  says  that  he  is  not 
aware  that  artificial  alizarine  is  in  use  in  the  woollen  districts ; 
it  appears  to  be  used  to  some  extent  on  the  continent,  if  we 
may  judge  from  several  receipts  which  have  been  published 
for  its  application  in  French  and  German  journals.  The 
following  is  given  as  one  of  the  cases  in  whicli  madder  forms 
an  important  constituent  of  the  colouring  matter : — 

"  In  wool  dyeing  the  chief  uses  of  madder,  besides 
acting  as  a  ferment  in  the  indigo  vat,  are  for  t!ie  produc- 
tion of  drabs,  browns,  and  olives,  for  which  its  colouring 
matters  are  well  adapted.  The  colours  obtained  j 
madder  on  wool  are  very  fast  and  permanent 


CANTOR  LECTURES  ON  WOOL  DYEING.      323 

Brown  an  Wool, 
Mordant — 

Bichromate  of  potash    i  per  cent 

Sulphuric  acid  (D.O.V.)  0*5    „ 

Boil  one  hour,  let  off,  and  leave  over  night. 
Dye- 
Madder  II 

Logwood    I 

Camwood  8 

Fustic 10 
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Boil  for  two  hours.     Colour  fast  and  permanent" 

The  important  yellow  colouring  stuff  fustic,  and  its  uses  in 
conjunction  with  various  red  woods  to  obtain  shades  of 
brown,  are  ably  treated  of  by  the  lecturer ;  his  audience  had 
the  advantage  of  inspecting  illustrations  of  the  samples  dyed 
with  various  mixtures.  The  reader  will,  however,  be  able  to 
obtain  an  intelligible  idea  of  the  subject  from  the  following 
extract : — 

"  Fustic  is  the  wood  of  a  tree  called  Morns  tinctoria. 
It  is  imported  chiefly  from  Central  America  and  the 
West  Indies.  It  is  known  to  the  dyer  under  the  names 
of  old  fustic  and  yellow  wood.  It  is  prepared  for  the 
use  of  the  dyer  as  chipped  fustic,  rasped  fustic,  fustic 
extract  It  is  used  extensively  in  all  three  forms.  When 
the  chips  are  used  they  are  placed  in  a  bag  in  the  boiling 
water,  in  the  same  way  as  that  in  which  logwood  is  used. 
Rasped  fustic  may  be  thrown  into  the  pan  along  with  the 
goods  to  be  dyed. 

The  tinctorial  principles  contained  in  fustic  consist  of 
moritannic  acid,  a  pale  yellow  crystallisable  substance, 
freely  soluble  in  water,  morin  or  moric  acid,  a  crystalli- 
sable substance  nearly  insoluble  in  water.  As  moric  acid 
is  but  slightly  soluble  even  in  boiling  water,  the  mori- 
tannic acid  is  the  principal  available  colouring  agent  in 
fustic.  Fustic  gives  a  yellow  colour  on  wool  which  has 
been  mordanted  with  chloride  of  tin,  alum,  or  bichromate 
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of  potash,  and  olive  green  nith  a  mordant  of  sulp 
copper  or  copperas.  Fustic  is  rarely  or  never  used  as  a 
self  colour,  but  it  is  very  extensively  employed  along 
with  logwood  and  the  red  woods  in  producing  that 
infinite  variety  of  shades  of  composite  colours  known  as 
blacks,  browns,  olives,  drabs,  &c,,  for  which  it  is  eminently 
adapted,  Dyed  on  wool,  with  a  bichromate  of  potash 
or  copperas  mordant,  it  produces  a  fast  and  beautiful 
and  permanent  colour. 

In  the  heavy  woollen  cloth  districts,  where  pilots, 
beavers,  naps,  rcversibles,  fancy  trouserings,  and  such 
like  goods  are  manufacmred,  it  is  more  extensively  used 
than  any  other  yellow  dye-ware. 

Its  use  and  modifying  action  on  other  colours,  such  as 
logwood  and  the  red  woods,  are  best  studied  by  dyeing 
equal  weights  of  mordanted  wool  or  cloth  with  varying 
quantities  of  fustic,  and  of  the  woods  I  have  just 
named. 

As  a  nile,  the  different  shades  of  brown  are  obtained 
by  using  more  than  one  red  colour,  and  sometimes  three 
or  four  of  the  red  colours  arc  required  in  order  to  produce 
shades  exactly  like  a  given  pattern.  In  my  opinion 
there  is  no  department  of  dyeing  which  requires  such  an 
amount  of  skill,  and  practical  experience,  and  know- 
ledge of  the  modifying  action  of  colours  upon  one 
another,  as  in  the  dyeing  of  the  different  tones  of  blacks, 
browns,  and  drabs,  and  it  is  wonderful  to  see  with  what 
preci-sion  some  of  our  practical  dyers  can  arrive  at  any 
particular  tone  or  shade. 

In  the  use  of  the  red  woods  as  modifying  agents,  the 
following  points  should  be  borne  in  mind  : — 

1.  Camwood  is  stronger,  faster,  and  brighter  than 
either  barwood  or  sanders, 

2.  Barwood  gives  brightness  and  lustre,  but  lacks 
body. 

3.  Sanders-wood  gives  a  more  yellow  red  than 
camwood  or  barwood.  It  contains  more  colour  than 
barwood,   but   its   colour   is   not   so  bright. 
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4.  Madder  gives  the  finest,  brightest,  and  fastest 
colour ;  it  contains  more  yellow  colour  than  the  red 
woods,  but  its  red  colouring  matter  is  superior  to  those 
of  the  red  woods. 

5.  Sumac  gives  a  fine  olive  yellow  shade  to  brown, 
and  helps  to  sadden  when  copperas  is  used. 

6.  Logwood  in  small  quantities,  say  one,  two,  or  three 
per  cent.,  saddens  or  dulls  the  colours  of  the  red  and 
yellow  woods. 

7.  Cudbear  has  a  brightening  effect,  giving  a  purple 
tone  to  colours. 

Incidentally,  I  may  mention  a  particular  effect  which 
is  frequently  met  with  in  dyeing  of  wool.  The  tips  of 
the  locks  of  wool  often  take  a  deeper  shade  of  colour 
than  the  remaining  portion  of  the  lock,  and  as  the  wool 
becomes  thoroughly  mingled  in  the  processes  of  carding, 
scribbling,  and  spinning,  to  which  it  has  to  be  subjected 
preparatory  to  its  final  manufacture  into  cloth,  the  dyer 
has  to  take  into  account  the  effect  which  will  be  produced 
by  such  admixture  of  colour. 

In  cases  of  this  kind,  the  general  effect  produced  by 
the  dye  may  be  ascertained  by  teasing  out  in  the  hand 
a  small  sample,  so  that  the  whole  is  made  as  even  as 
possible.  On  comparing  this  with  the  pattern,  it  will  be 
seen  whether  the  proper  effect  has  been  obtained,  or 
whether  *some  additional  colour,  and  what  colour,  is 
required. 

There  is  another  effect  which  is  often  perplexing  to  a 
young  dyer ;  the  red  and  yellow  colours  have  different 
affinities  for  the  mordanted  wool ;  the  red  wood  colours 
partially  displace  the  yellow  colours.  If  wool,  in  the 
course  of  dyeing,  appears  to  have  received  a  sufficient 
amount  of  yellow,  but  there  is  a  deficiency  of  red,  and 
the  dyer  proceeds  to  add  what  he  conceives  to  be 
a  sufficient  quantity  of  red  to  make  up  the  deficiency, 
and  bring  the  goods  up  to  sample,  he  will  frequently  find 
that  he  will  then  have  on  too  much  red  and  too  little 
yellow.     The  additional  quantities  of  wood  required  are 
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added  in  the  form  of  rasped  or  ground  wood,  which  is 
well  worked  up  with  the  goods,  or  a  solution  of  the 
extract  may  be  employed  for  the  same  purpose. 

The  following  receipts  are  examples  of  the  use  of 
several  woods  which  were  found  to  be  required  in  order 
that  a  particular  shade  of  colour  might  be  obtained : — 

Tan  Brawn, 
Mordant — 

Bichromate  of  potash    i  per  cent 

Boiled  for  one  hour. 
Dye- 
Madder  3*2  per  cent 

Fustic 4*8        „ 

Camwood    2*  „ 

Barwood 175      „ 


ii 


Sumac 21 

Boiled  two  hours. 

Tan  Brawn,  redder  shade. 
Mordant — 

Bichromate  of  potash   i  per  cent 

Boil  one  hour. 
Dye- 
Fustic  7*2  per  cent 

Madder  4*8         „ 

Camwood    2*8        „ 

Sumac 2*4        „ 

Boil  two  hours. 

California. 
Mordant — 

Alum I  per  cent 

Bichrome   i        „ 

D  O  V  ^ 

Boil  one  hour. 
Dye- 
Fustic  25  per  cent 

Madder    2        „ 

Camwood 3        „ 

Boil  one  hour  and  a  half. 
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Dark  Drab, 
Dye- 
Camwood   6*5  per  cent 

Sumac 2'  „ 

Madder  2*5  „ 

Fustic 4'  „ 

Logwood 25  „ 

Boil  one  hour  and  a  half.      Sadden  with  i  per  cent, 
copperas. 

Olive  Dndf. 
Mordant — 

Bichromate  of  potash   i  per  cent. 

Boil  one  hour. 
Dye- 
Fustic lo*  per  cent 

Sumac 2'        „ 

Madder  5-        „ 

Logwood -2      „ 

Boil  two  hours. 

Madder  Brotvn, 
Mordant — 

Bichromate  of  potash   i  per  cent 

Boil  one  hour. 
Dye- 
Fustic 227    percent 

Madder  ii'35        » 

Logwood 1*13        „ 

Boil  two  hours. 

Drab, 
Dye- 
Fustic 17  per  cent 

Madder  4'  „ 

Cudbear i        „ 

Sumac '8        „ 

Boil  one  hour  and  a  half,  and  sadden  with  '2  per  cent 
copperas. 
Quercitron  bark,  we  are  told,  may  be  used  for  the  same 
purposes  as  fustic,  but  it  does  not  give  an  equal  body  of 
clour,  and  is  not  sq  extensively  employed, 

X 


328 


THE  TEXTILE  COLOURIST. 


Flavin,  which  is  a  concentrated  extract  of  quercitron  bark, 
being  about  sixteen  times  as  strong,  is  often  used  when 
brighter  shades  are  required  than  can  be  obtained  from 
either  fustic  or  barlv  ;  it  is  used  as  the  yellow  part  of  scarlets 
and  oranges,  and  for  almost  any  colour  where  a  bright  yellow 
part  is  wanted. 

Young  fustic  {Rhus  cotimts),  is  also  very  suitable  for  using 
with  cochineal  in  the  dyeing  of  scarlets  and  oranges. 

Upon  turmeric,  Persian  berries,  and  sumac,  we  have  the 
following : — 

"Turmeric. — In  wool  dyeing,  the  use  of  turmeric  is 
confined  to  the  dyeing  of  a  certain  class  of  browns  on 
stuffs,  and  is  often  associated  with  colours  of  a  fugitive 
character  like  itself.  It  finds  no  use  in  the  heavy  cloth 
districts,  and  if  its  employment  were  altogether  discon- 
tinued as  a  woollen  dye  material,  it  would  be  no  great 
loss  to  the  public  who  happen  to  have  to  wear  goods 
dyed  with  it. 

Pcrsmi  Berrks. — In  wool  dyeing  Persian  berries  find 
no  use  in  the  heavy  woollen  trade,  the  colour  which  they 
give  to  mordanted  wool  not  being  [sufficiently  fast  to 
withstand  milling  and  scouring  processes.  It  is,  however. 
often  employed  as  a  yellow  dye  for  goods  for  ladies' 
wear,  such  as  scarlets  and  oranges. 

Sumac. — ^This  astringent  substance  is  of  considerable 
importance  in  the  dyeing  of  certain  drabs  and  browns  on 
woollen  goods,  as,  in  addition  to  the  tannin  which  it 
contains,  there  is  also  a  yellow  colouring  matter  which 
has  not  yet  been  studied,  but  which  performs  an  im- 
portant part  in  the  production  of  browns  and  drabs. 

Its  action  on  wool  mordanted  with  bichrome  is  to 
produce  a  fine  oiive  yellow ;  with  a  mordant  of  tin,  a 
bright  yellow ;  and  witli  one  of  copperas,  a  dark  slate: 
This  last  effect  is  owing  to  the  action  of  the  tannin  in 
the  sumac  upon  the  salt  of  iron. 

The  chief  use  of  sumac  to  the  woollen  dyer,  however, 
e  purpose  of  dyeing  cotton  or  vegetable 
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1.  In  the  form  of  burls,  or  threads,  or  seeds. 

2.  In  union  or  mixed  goods,  in  which  there  is  a  cotton 
warp  with  a  woollen  weft 

The  goods,  after  having  been  dyed  in  the  ordinary  way, 
as  for  wool,  are  steeped  in  a  decoction  of  sumac  in  the 
cold,  and  then  a  solution  of  so-called  nitrate  of  iron,  or  of 
pyrolignite  of  iron,  if  the  colour  is  black';  but  for  the  red 
wood,  yellow  wood,  and  aniline  colours,  the  goods  which 
have  been  steeped  in  sumac  decoction  are  transferred  to 
a  solution  of  oxymuriate  of  tin  of  2°  or  3°  Tw. 

A  tannate  of  tin  is  probably  formed  in  this  operation, 
which  enables  the  cotton  to  take  up  dyes  in  the  same 
manner  as  wool." 

Upon  wool  dyeing  with  cochineal  and  lac  dye  we  extract 
the  following : — 

Cochineal — On  wool  its  chief  use  is  for  the  production 
of  scarlets,  oranges,  and  crimsons,  rose  'pinks,  and  such 
like  colours,  flannels  and  serges  being  the  goods  mostly 
dyed  with  cochineal  colours. 

The  yellow  portion  of  the  scarlets  is  obtained  by 
using  flavin,  which  is  the  best  for  the  purpose  ;  or  young 
fustic,  which  answers  very  fairly ;  and  lastly  Persian 
berries  are  sometimes  used,  but  the  yellow  colour  obtained 
with  them  is  not  fast. 

The  mordant  used  in  dyeing  scarlets  is  a  salt  of  tin 
along  with  tartar.  There  is  a  great  diversity  of  practice 
among  the  dyers  in  the  use  of  tin  spirits  in  scarlet  dyeing. 
Some  use  the  ordinary  double  muriate  or  single  muriate, 
others  the  muriate  to  which  is  added  one  or  two  per  cent 
of  oxalic  acid ;  some  again  use  a  nitrate  of  tin  or  a 
sulphomuriate.  I  do  not  know  that  any  special  prefer- 
ence should  be  given  to  any  particular  tin  spirit,  for  I 
have  seen  equally  good  results  with  all  of  them.  When 
the  single  muriate  will  answer,  it  seems  to  me  unnecessary 
that  the  operation  should  be  complicated  by  the  use  of  a 
more  complex  mixture. 

When  goods  are  hard  woven,    a    tin    spirit    which 
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^H  conhuns  but  little  free  acid  does  not  answer  well.    The 

^H  colour  is  deposited  too  much  on  the  surface  of  the  cloth, 

^^1  and  the  centre  is  often  not  dyed  at  all.     A  tin  solution 

^H  which  contains  a  good  deal  of  free  acid,  however,  enables 

^H  the  colour  to  penetrate  belter  into  the  centre  of  the  cloth, 

^H  because  the  coloured  lake  which  is  formed  by  the  com- 

^H  bination  of  the  carminic  acid  with  the  oxide  of  tin  is  kept 

^^k  longer  in  solution  by  the  free  acid. 

^■t  The  penetration  of  the  colour  into  the  centre  of  the 

^■'  cloth  may  often  be  accomplished  by  entering  the  goods 

^H  at  a  temperature  below  the  boil,  and  heating  the  bath  up 

^1  to  the  boiling  point  very  gradually, 

^1  A  proportion  of  tartar  greater  than  4  per  cent,  of  the 

^H  woollen  material  to  be  dyed  has  the  effect  of  yellowing 

^1  the  shade  of  scarlet,  the  yellowing  being  in  proportion  to 

^B^  the  excess  of  tartar. 

^B  An  increase  of  the  tin  mordant,  the  other  materials 

^H  remaining  the  same,  has  the  effect  of  intensifying  the 

^r  shade  of  colour  without  sensibly  increasing  the  yellow. 

In  dyeing  scarlets  and  oranges  with  cochineal,  the 
mordanting  and  dyeing  are  done  in  the  same  bath,  kept 
at  a  boil  for  an  hour  or  an  hour  and  a  half;  wood  cisterns 
being  generally  employed  for  the  bath,  and  the  boiling  is 
done  by  perforated  steam  pipes." 

Lac  Dye. — The  identity  of  the  colouring  matter  of  lac 
dye  with  that  of  cochineal  has  not  been  fully  established, 
but  there  is  a  great  similarity  in  their  action  on  mor- 
danted wool,  the  chief  difference  being  in  the  tone  and 
intensity,  or  depth  of  colour.  Lac-dyed  colours  are  also 
somewhat  faster  and  more  permanent  than  those  of 
cochineal. 

Lac  dye  is  imported  in  the  form  of  hard  cakes,  which 
are  ground  to  a  fine  powder  for  the  use  of  the  dyer.  The 
dyer  works  up  the  powdered  colour  into  a  paste,  with  a 
mixture  of  hydrochloric  acid  and  his  tin  spirit,  and  then 
adds  it  to  the  dye-bath,  along  with  the  goods  to  be  dyed; 
thu  dyeing  is  tlicn  performed  exactly  in  the  same  manner 
■chincal. 
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In  practice  it  is  found  to  be  advantageous  to  combine 
the  brightness  of  the  colour  of  cochineal  with  the  solidity 
and  permanency  of  lac  dye ;  this  is  done  by  dyeing  the 
goods  first  in  a  bath  of  lac  dye,  and  then  in  a  separate 
bath  with  cochineal,  washing  out  from  the  first  bath 
before  entering  it  in  the  second. 

The  following  are  the  proportions  and  cost  of  dyeing 
goods  on  the  large  scale  by  this  process  : — 

Scarlet, 

For  100  lb.  of  cloth : —  s. 

Lac  (mixed,  varying  from   is.  6d.   to 

6d.  per  lb.),  average  is 8*08 

Cochineal  25.  per  lb 6*oo 

Argol  (lies,  per  cwt),  is.  lb 5* 

Tinspiritof4S°Twaddell  I    ./,        ,, 

ks  stannous  chloride  }  ^y'^^^  ^^-  ^ '^ 

Flavine  at  2s.  6d.  per  lb "08 

Cost  of  materials  for  woollen  cloth...  21-56" 

Upon  the  use  of  ammoniacal  cochineal  and  the  new 
artificial  colouring  matter  eosine,  Mr.  Jarmain  communicates 
the  following  particulars: — 

^^  Ammoniacal  Cochineal, — ^When  cochineal  is  ground 
and  worked  up  into  a  paste  with  strong  ammonia,  say 
\&  of  the  ammonia  guage,  the  colouring  matter  becomes 
transformed  into  a  new  colour  called  carminamide. 

This  colour  does  not  produce  red  or  scarlets,  but  is 
employed  along  with  cochineal  for  the  production  of 
rose  pinks,  crimsons,  and  such  like  colours. 

The  mordant  which  works  best  with  ammoniacal 
cochineal  is  the  nitrate  of  tin. 

The  following  are  the  proportions  used  on  the  large 
scale  for  the  production  of  a  rose  pink : — 

For  150  lb.  cloth: — 

I J4  lb.  ground  cochineal,  made  into  a  paste  with 

I J^  pts.  ammonia  16°,  and  left  overnight 
2j^  lb.  ground  cochineal 
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ij^  lb.  tin  dissolved  in  13  lb.  nitric  acid. 
5  lb.  argol. 
Boil  one  hour." 
"Eosifte. — A   new   dye   known   under  the    name    of 
Eosine  has  recently  been  added  to  tlie  list  of  red  dyes, 
and  as  it  is  likely  to  become  a  competitor  in  the  produc- 
tion of  scarlets  on  wool,  I  have  thought  it  advisable  to 
give  a  short  account  of  it  here. 

The  word  'Eosine'  signifies  day-dawn,  implying  that 
the  colour  is  that  of  the  rosy  hue  of  morning.  On  silk, 
the  colour  is  that  of  the  rose,  but  on  wool  it  is  scarlet 

In  order  to  produce  it,  a  substance  called  resorcin, 
obtainable  from  a  variety  of  sources,  is  treated  with 
phthalic  acid,  whereby  a  new  and  fine  yellow  colouring 
matter  is  produced,  called  fluorescine,  on  account  of  its 
possessing  the  property  of  fluorescence  in  a  marked 
degree.  This  new  body,  when  treated  with  bromine, 
gives  the  colour  in  question,  eosine,  which  is  a  bromine 
of  fluorescine.  Eosine  also  possesses  fluorescent  proper- 
ties, which  you  will  readily  see,  as  I  pour  the  eosine 
solution  into  this  tall  cylinder  of  water,  and  illuminate  it 
with  the  magnesium  light. 

Woollen  goods  are  dyed  with  eosine,  using  alum  as  a 
mordant  in  the  same  bath. 

The  goods  are  boiled  for  a  few  minutes  with  8  per 
cent,  of  aium,  and  the  dye  in  solution  is  then  introduced 
at  intervals,  until  the  requisite  depth  of  shade  ts 
obtained. 

The  dye  will  bear  soap  washing  fairly,  but  will  not 

stand  severe  milling.     It  dyes  readily  along  with  aniline 

and  other  colours,   and  promises  to   be   a  very  useful 

addition  to  our  present  list  of  dye  wares." 

In  the  sixth  lecture,  Mr.  Jarmain  treats  of  aniline  colours. 

We   omit    the    historical    remarks    and    chemical    formula 

explaining  the  production  of  these  colours,  as  being  either 

far"'!"'  to  our  readers  or  easily  accessible  in  other  works 

more  at  length  into  these  subjects  ;  the  practical 

in  contained  in  the  following  extracts  is  at  least 
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useful  as  indicating  the  present  method  of  operating  with 
these  colouring  matters,  and  may  be  compared  with  what 
has  appeared  in  previous  numbers  of  this  journal  upon  the 
same  subject. 

"Dyeing  Operations  with  Aniline  Colours. — Wool  has 
such  a  powerful  affinity  for  the  aniline  colours,  that  the 

I  chief  difficulty  in  dyeing  with  them  is  to  obtain  even 
work.  This  is  accomplished  in  a  variety  of  ways : — 
I.  The  goods  are  introduced  quickly  at  a  temperature 
much  below  the  boil,  the  bath  is  then  heated  up  very 
gradually  for  half  an  hour,  the  goods  being  kept  in 
constant  motion  all  the  time. 

2.  Where  the  goods  can  be  entirely  removed  from  the 
bath,  it  is  found  advantageous  to  introduce  the   whole 

I  amount  of  colour  at  two  or  three  separate  times. 
3.  Evenness  may  frequently  be  obtained,  by  the 
addition  to  a  lai^e  bath  of  a  few  buckets  full  of  crystals 
of  sulphate  of  soda. 
4.  The  goods  must  be  well  scoured,  and  free  from  every 
trace  of  grease,  and  soft  water  should  be  used.  Wool 
requires  no  mordants  for  the  aniline  colours  ;  the  so- 
called  mordants  required  in  dyeing  with  some  of  them 
merely  act  the  part  of  a  modifier,  and  are  in  no  sense 

>     mordants  in  the  proper  meaning  of  the  term. 
Aniline  colours,  therefore,  behave  to  wool  as  substan-  I 

tive  colours.  J 

The  aniline  colours  are  neither  mill-fast  nor  sun  and  ^^H 
weatherproof;  I  cannot,  therefore,  classify  these  among  ^^H 
the  fast  and  permanent  colours  which  I  have  already  ^^H 
described  ;  they,  however,  vary  very  much  in  fastness  and 
permanency ;  some  of  tlie  blues  will  withstand  a  good 
deal  of  severe  treatment.  They  serve  an  important 
purpose  exceedingly  well,  in  furnishing  bright  and 
brilliant  colours,  of  every  conceivable  shade,  for  goods 
which  are  not  required  to  be  exposed  to  deteriorating 
influences  ;  but  they  far  surpass  the  fast  colour  in  beauty. 
It  is  not  surprising,  therefore,  that  the  gentler  portion  of 
humanity  should  delight  themselves  and  us,  by  adorning 
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themselves  with  these  glorious  colours,  which  rival  the 
tints  of  the  rainbow,  the  rosy  hue  of  morning,  and  the 
beautiful  colours  of  the  winged  tribes  of  the  sunny  south. 
Roseine,  or  the  acetate,  is  prepared  for  dyeing 
operations  by  dissolving  it  in  boiling  water,  and  filtering 
the  solution  through  flannel,  so  that  no  undissolved 
small  particles  of  the  dye  can  come  in  contact  with  the 
goods  to  be  died  ;  the  solution  is  then  added  to  the  bath 
as  required. 

Magenta,  or  the  hydrochlorate,  is  got  into  solution  by 
dissolving  it  in  boiling  water,  in  the  proportion  of 
2  gallons  of  water  to  every  ounce  of  the  dye,  but  a 
concentrated  solution  may  be  made  by  dissolving  the 
colour  in  methylated  spirit  and  then  adding  boiling 
water.  If  the  crystals  be  worked  up  into  a  paste  with 
glycerine,  before  treatment  with  water,  a  very  perfect 
solution  is  obtained. 

Ponceau. — Ponceau  is  another  aniline  red,  which  may 
be  classed  with  magenta  and  roseine.  It  is,  however,  a 
more  pure  red  than  either,  and  is  considered  a  faster 
colour.  The  process  of  its  manufacture  has  not  been 
made  public.  Its  solution  is  prepared  and  used  by  the 
dyer  in  the  same  manner  as  that  of  roseine. 

There  is  also  an  aniline  scarlet,  but  it  does  not  produce 
a  scarlet  on  wool  equal  to  what  can  be  got  by  other 
means. 

Aniline  Crimson. — This  is  a  crude,  common  magenta, 
often  called  claret-paste,  which  is  exceedingly  useful  for 
dyeing    clarets,    maroons,   and    any    composite    colour 
containing  magenta.     The  colour  is  prepared  for  dyeing 
by  dissolving  it  in  hydrochloric  acid,  then  adding  boiling 
water,  and  filtering.     Any  excess  of  acid  may  be  cor- 
rected in  the  dye-bath  by  an  alkali. 
With  aniline  violet  the  same  process  of  dyeing  is  followed 
as  with  red.     "  The  well  cleansed  goods  are  entered  at  about 
130°  R,  and  well  handled  ;  the  batli  is  gradually  heated  up  to 
near  the  boiling  point.     The  colour  is  introduced  at  two  or 
three  times.     For  the  bluer  shades  of  violets  it  is  found  to  be 
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advantageous  to  make  the  bath  slightly  acid  with  sulphuric 
acid,  which  has  a  tendency  to  dcvclope  the  blue  colour." 

The  methods  of  dyeing  with  Nicholson's  blue  and  other  of 
the  aniline  colours  are  given  as  follows  :— 

"Nklwlson's  Aniline  Blue. — The  dyeing  of  wool  is  per- 
formed in  the  following  manner : — 

I  A  solution  of  the  colour  in  boiling  water  is  made  and 
added  to  the  dye-bath,  made  alkaline  with  silicate  of  soda 
or  borax.  The  goods  are  then  washed  out  and  passed 
into  a  bath  of  water  acidulated  with  sulphuric  acid.  The 
acid  converts  the  soluble  sodium  salt,  which  is  of  a 
bluish  grey  tint,  into  the  insoluble  acid,  which  is  blue. 
If  the  goods  are  required  to  be  dyed  up  to  pattern, 
portions  of  the  piece  are  torn  off  from   time   to   time, 

I  washed,  and  then  put  into  the  acid  bath,  and  more 
colour  is  added  to  the  alkaline  bath  if  necessary  and  the 
dyeing  operation  continued." 
"Attilim  Greens. — There  are  several  greens  m  use  by 
the  dyer.  The  colour  called  iodine  green  is,  however,  I 
think,  preferred. 
The  dyeing  with  iodine  green  is  done  in  a  bath  of 
silicate  of  soda,  as  with  the  alkali  blues;  the  colour  is 
afterwards  developed  in  add,  or,  better  still,  in  tin  spirit, 
which  gives  a  faster  colour. 

The  proper  shade  of  green,  is  often  arrived  at  by  the 
addition  to  the  bath  of  the  necessary  quantity  of  picric 
^m     acid." 

^H  "Picric  Acid. — Picric  acid  dyes  woo!  a  bright  yellow, 
^K  with  a  slight  green  tinge,  which  is  rather  objectionable. 
^K  It  is  much  employed  to  produce  greens  along  with 
^H  extracts  of  indigo,  and  to  modify  the  shades  of  reds  and 
^^k  browns;  in  fact,  it  serves  the  same  purpose  with  the 
^H  aniline  colours  that  the  yellow  woods  do  with  the  red 
^H     woods,  in  modifying  their  shades. 

^f  The  dyeing  of  wool  with  picric  acid  presents  no 
difficulty.  The  dye  is  freely  soluble  in  water.  It  is 
very  advantageous  to  make  the  bath  acid  with  sulphuric 
acid." 


336  THE  TEXTILE  COLOURIST. 

"Aniline  Browns. — Bismarck  Brown. — These  are  an 
extremely  useful  class  of  colours.  They  dye  wool  easily, 
and  their  shades  are  generally  modified  to  the  red  side 
by  the  use  of  magenta;  to  the  yellow  side  by  picric  add, 
Persian  berries,  or  turmeric  acid;  and  to  the  blue  by 
extract  of  indigo.  There  are  several  modes  of  preparing 
these  browns;  one  of  the  most  commonly  used  colours 
is  prepared  by  acting  on  dinitro-benzol  with  granulated 
tin  and  hydrochloric  acid,  which  produces  phenylene 
diamine,  which  is  then  acted  on  by  an  alkaline  nitrite. 

The  solution  of  the  colour  is  prepared  for  the  dyeing 
operations  by  dissolving  it  in  hydrochloric  acid,  and 
diluting  with  hot  water.      The  dye  is  then  ready  for 

Upon  aniline  black,  as  applied  to  wool  dyeing,  we  have 
nothing  of  any  value,  the  difficulties  in  the  way  are  not  yet 
overcome.  The  vailadium  method  is  mentioned,  but  not  as 
being  applied  on  the  lai^e  scale. 

The  lectures  conclude  the  practical  part  with  some  remarks 
upon  dyeing  mixed  fabrics,  which  we  extract  Mr.  Jarmain 
finishes  by  expressing  his  surprise  and  regret  that  there 
should  be  so  little  connection  between  the  dyers  and  chemical 
knowledge.  We  give  his  remarks,  which  are  an  echo  and  a 
repetition  of  what  was  expressed  one  hundred  and  twenty 
years  ago  by  Dr.  Home,  and  eighty  years  ago  by  Dr.  Henry, 
and  many  a  time  since  by  men  as  able  as  they  were,  but 
with  very  httle  useful  result.  The  time  has  not  yet  come, 
though  it  seems  to  be  dawning,  when  practical  men  in 
England  will  care  greatly  to  have  recourse  to  science,  so  long 
as  they  can  get  on  in  some  way  or  other  without  it.  If  we 
have  not  lost  much  so  far  by  the  common  disdain  of  science, 
it  seems  clear  that  things  are  wearing  a  different  aspect  now; 
a  more  effective  competition  has  sprung  up  abroad,  and  it  is 
becoming  impressed  upon  our  manufacturers  that  in  the 
future  they  may  want  all  the  help  they  can  get  to  maintain 
their  position. 

"Dyeing  of  Mixed  Fabrics  of  Cotton  and  Wool. — 
Blues. — Dye  the  wool  or  worsted  first  with  an  alkaline 
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blue,  ill  the  ordinary  way,  with  silicate  of  soda,  taking 
care  that  the  wool  is  dyed  a  little  lighter  in  shade  than 
the  pattern,  as  in  dyeing  the  cotton,  afterwards  the  wool 
takes  up  a  little  additional  colour.  After  dyeing  the 
wool,  wash  out  and  develop  in  acid,  and  wash  again; 
then  dye  the  cotton  blue  up  to  shade,  adding  the  colour 
until  the  proper  shade  is  obtained.  A  solution  of  alum 
should  be  used  along  with  the  cotton  dye.  The  cotton 
is  dyed  in  a  cold  bath. 

With  the  other  aniline  colours,  after  the  wool  or 
worsted  has  been  dyed  in  the  ordinary  way,  with  the 
precaution  of  leaving  it  a  little  under  shade,  for  the 
reason  stated  under  blues,  the  cotton  is  prepared  for 
receiving  the  dye  by  washing  it  out  from  the  wood  dye- 
bath,  then  steeping  the  goods  in  sumac  liquor,  and 
afterwards  in  a  solution  of  oxymuriate  of  tin,  of  about 
3°  Tw.  for  an  hour.  The  cotton  so  prepared  may  be 
dyed  up  to  shade  in  the  cold  with  the  same  dye  as  that 
used  for  the  wool.  In  this  manner  magenta,  the  Hof- 
mann  and  Paris  violets,  and  the  iodine  greens,  may  be 
dyed  on  mixed  fabrics. 

The  aniline  colours  are  frequently  employed  as  a 
topping  to  other  colours  which,  though  fast  and  solid, 
lack  brilliancy. 

Time  forbids  me  to  enter  more  lengthily  into  the 
industrial  application  of  these  extraordinary  colours 
which,  since  their  introduction  just  twenty  years  ago, 
have  completely  revolutionised  the  dyer's  art  in  one 
branch  of  his  work.  They  form  a  separate  series  of 
tinctorial  substances,  which  enable  the  dyer  to  obtain 
every  shade  of  colour  previously  obtained  by  other 
agents,  and  though  wanting  in  solidity  and  permanency, 
they  supply  such  abundant  opportunity  for  the  dyer  to 
produce  colours  much  in  demand,  they  will  always  find 
a  place  in  the  dye-house. 

I  cannot  bring  these  lectures  to  a  conclusion  without 
expressing  regret  that  the  principles  of  the  dyer's  art 
should  have  been  so  much  neglected  in  this  country,  and 
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that  our  woollen  manufacturers  should  have  so  long 
submitted  to  have  such  a  very  important  branch  of  their 
manufactures  carried  out  by  men  who  for  the  most  part 
worked  by  purely  rule  of  thumb  processes,  Wlien  1  say 
this,  I  do  not  wish  to  imply  that  the  dyer  is  not  a  skilful 
workman,  for,  considering  his  opportunities,  he  has 
brought  his  art  to  a  wonderful  stale  of  perfection.  But 
where  such  lai^e  interests  are  involved  as  they  are  in  the 
woollen  manufactures  of  the  United  Kingdom,  it  seems 
strange  that  the  manufacturers  have  not  yet  opened  thdr 
eyes  to  the  fact  that,  in  this  scientific  age,  we  can  no 
more  hope  to  compete  with  those  who  work  out  their 
processes  on  scientific  principles,  than  we  could  hope  to 
overcome  an  enemy  armed  with  modern  weapoas  of 
precision  if  our  soldiers  were  dependent  upon  the  old 
"Brown  Bess"  of  former  times.  So  far  as  I  know,  tlie 
Society  of  Arts'  scheme  of  offering  prizes  to  students  ui 
dyeing,  after  examination,  is  the  first  attempt  which  has 
been  made  in  this  country  to  induce  young  dyers  to 
study  their  art ;  but  it  is  a  deplorable  fact  that,  through- 
out the  length  and  breadtli  of  this  land  last  year,  there 
was  found  only  one  student  who  ventured  to  offer  himself 
for  examination  in  wool  dyeing.  If  our  manufacturers 
studied  their  best  interests,  they  would  at  once  set  about 
offering  inducements  to  their  young  dyers  to  make 
themselves  better  acquainted  with  the  principles  of  their 
art,  by  providing  a  library  of  the  best  standard  works  on 
dyeing  for  their  dye-house,  by  furnishing  a  small  labora- 
tory for  their  works,  by  encouraging  their  young  men  to 
study  chemistry,  by  encouraging  the  formation  of  dyers' 
societies  in  their  district,  and  by  uniting  to  endow  chairs 
in  colleges  now  in  existence  devoted  to  technical  educa- 
tion. By  such  means,  or  others  of  a  similar  character, 
we  might  hope  in  time  to  have  a  ciass  of  working  dyers 
proud  of  their  art,  skilful  in  the  practice  of  it,  and  able 
to  compete  with  the  dyers  of  any  other  nation. 

My  best  thanks  are  due  to  several  woollen  manu- 
facturers and  dyers  in  West  Yorkshire  who  have  given 
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me  the  privilege  of  visiting  their  dye-houses,  and  have 
explained  their  processes  to  me,  1  have  no  permission, 
however,  to  mention  their  names." 


5.     Aniline  Black  in  Court  in  America. 

In  1872,  Mr.  J.  Muller  Pack,  the  proprietor  of  Lightfoot's 
American  patent,  brought  an  action  against  the  Mcrrimac 
Manufacturing  Company  to  restrain  them  from  using  or 
making  aniline  black  by  this  patented  process.  The  action 
has  only  lately  been  tried  and  decided  in  favour  of  the  holder 
of  the  patent.  The  following  account  of  the  trial  is  condensed 
from  the  American  Chemist  of  July  last.  The  defendant 
Company  pleaded  that  they  did  not  use  Lightfoot's  patent 
process,  but  that  they  produced  aniline  black  by  means  of  a 
similar  composition,  but  without  copper  salts,  and  that  as  far  as 
regards  this  aniline  black,  Lightfoot's  patent  was  covered  and 
anticipated  by  the  patent  to  Calvert,  Lowe,  and  Cliff,  taken 
out  in  1S60,  some  three  years  before  Lightfoot's  patent. 

The  process  of  Calvert,  Lowe,  and  Cliff  consisted  in  print- 
ing on  calico  prepared  with  chlorate  of  potash  a  solution  of 
muriate  of  aniline;  a  colour  called  cmeraldine  was  thus  pro- 
duced which  was  very  dark  green,  nearly  black.  The  defendants 
stated  that  they  used  a  modification  of  this  process.  Instead 
of  preparing  the  cloth  witli  chlorate  of  potash,  they  printed  a 
thickened  mixture  of  chlorate  and  muriate  of  aniline,  which 
are  substantially  the  same  ingredients  as  in  Lightfoot's  patent, 
but  they  did  not  use  copper,  which  was  held  to  be  the  distin- 
guishing feature  of  Lightfoot's  patent.  The  question  then 
turned  upon  the  truth  of  this  denial  of  the  use  of  copper. 

Numerous  analyses  were  brought  forward  of  the  aniline 
black  goods  manufactured  by  the  Merrimac  Manufacturing 
Company,  and  of  the  compositions  they  employed  in  printing 
tlie  black,  and  all  were  declared  to  contain  copper.  On  the 
Other  hand,  tlie  primary  materials  used  in  the  composition  of 
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the  colour  were  free  from  any  trace  of  this  metaL  ThS 
presence  of  copper  in  the  coloured  pieces  could  only  then  be 
attributed  to  the  vessels  and  utensils  employed  in  preparing' 
the  colour,  and  the  experts,  upon  inspecting  the  process,  wert 
soon  convinced  that  this  ^vas  the  case.  One  of  them  states 
that  the  chlorate  and  muriate  of  aniline  were  in  the  first 
instance  ladled  out  with  copper  scopes  which  shewed  evidences 
of  corrosion;  the  pans,  in  which  the  colour  was  boiled  in 
thickening,  were  made  of  copper  and  exposed  a  lai^e  surface 
to  tlie  action  of  the  acid  solutions;  the  agitator  which  mixed 
the  colour  was  made  of  copper;  copper  was  the  material  of 
the  paddles  used  to  transfer  the  colour  to  copper  colour  boxes. 
in  order  to  be  printed  by  a  copper  roller  with  3  doctor 
containing  copper;  and  it  is  intimated  that,  if  it  were  possible, 
copper  printers  and  back-tenters  would  have  been  employed. 

Under  these  conditions,  sufficient  copper  was  dissolved  in 
the  colour  to  make  it  similar  to  Lightfoot's,  and  to  give 
colours  of  the  same  quality.  By  making  use  of  the  same 
materials,  but  avoiding  the  use  of  copper  vessels  and  rollers, 
it  was  proved  that  good  blacks  could  not  be  obtained  unless 
a  copper  salt  was  added, 

The  defendants  then  stated  that  they  could  obtain  blacks 
without  copper  by  using  a  higher  temperature  than  ordinary 
in  the  ageing,  but  it  was  proved  that  the  use  of  high  tempera- 
tures with  acid  salts  of  aniline  resulted  in  a  weakening  of  the 
fibre  by  corrosion,  which  amounted  to  26  and  as  high  as 
47  per  cent,  while  the  colour  made  by  Lightfoot's  process,  or 
the  process  actually  employed  by  the  Merrimac  Company 
with  their  copper  utensils,  did  not  sensibly  weaken  the  fibre. 

It  was  finally  decided  by  the  tribunal  that  the  process  of 
making  aniline  black,  as  used  by  the  Merrimac  Company,  was 
identical  with  Lightfoot's  process,  and  that  the  apparently 
accidental  manner  in  which  the  copper  got  into  the  colour  did 
not  prevent  the  process  being  an  infringement  of  Lightfoot's 
patent;  and,  further,  that  the  previous  patent  quoted  did  not 
invalidate  Lightfoot's. 

Palmer  and  llmui,   PriMtrs,   Bend  Slncf,   Maiieiattr. 
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reported  favourably  upon  in  the  Mulhouse  Bulletin 
for  August,  1864. 

Garlic  juice  is  coagulable  by  heat,  but  having  been 
experimented  upon  is  said  to  be  useless.^ 

In  connection  with  albtftnen  the  following  notes  are 
of  interest.  Leuchs  patented  the  use  of  albumen 
obtained  from  fishes'  eggs,  roes,  or  the  eggs  of 
amphibious  animals ;  or  obtained  from  jelly  fish,  &c., 
16th  March,  1860 ;  the  albumen  from  fish  roe  was 
reported  upon  by  CordiUot,  and  said  not  to  give  fast 
colours. t  Under  the  form  of  caviar,  McCallum 
applied  it  as  a  substitute  for  albumen  in  1875,  and  at 
this  date  (1876)  it  is  largely  used  on  the  Continent.^ 

For  bleaching  blood  albumen  by  chemical  agents, 
see  Bernard's  patent,  30th  April,  1866,  and  for  some 
improvements  in  its  manufacture,  see  Henderson,  from 
Levy,  6th  May,  1868. 

The  use  of  oil  in  calico  printing  as  a  vehicle  has 
been  very  restricted ;  the  difficulties  of  printing  oil 
colours,  especially  by  engraved  roller,  having  hitherto 
proved  insurmountable.  Hancock's  patent,  8th  Feb- 
ruary, 1842,  is  for  treating  linseed  or  other  oils  by 
boiling  with  raw  or  burned  Turkey  umber,  until  it 
becomes  thick ;  the  pigments  are  then  mixed,  and  the 
mass  thinned  if  necessary  with  turpentine.  Other 
driers  can  be  used  in  addition  to  the  umber.     This 
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proce&s  yields  a  very  dark  vehicle,  and  would  be  in- 
applicable to  light  colours ;  it  waa  put  into  work,  but 
proved  unmanageable.  Another  patent  la  Overend's. 
13thFebruar>-,  1844;  white  lead,  raaugaueae,  litharge, 
and  sugar  of  lead  are  mixed  with  linseed  oil,  and  the 
whole  brought  into  a  pasty  state,  and  then  an  equal 
volume  of  gold  size  added ;  the  mixturo  ia  then  heated 
with  small  quantities  of  wax,  gum,  and  sugar  candy. 
This  preparation  is  mainly  intended  for  a  basis  upon 
which  to  fix  metallic  powders  and  the  like;  it  is 
printed  by  roller  or  block,  and  while  still  undried,  the 
metallic  powder  is  sifted  on  ;  but  it  is  stated  that  it 
can  bo  printed  in  combination  with  pigments  and  with 
other  colours,  and  steamed. 

A  solution  of  india-rubber  or  gutta-percha  mixfid 
with  pigments  or  with  flocks,  is  patented  by  Mclntoeli, 
8th  May,  1845  ;  Warden,  16th  December,  1862, 
prescribes  a  mixture  of  7  parts  of  gutta-percha, 
2  pai-ta  resin,  and  1  part  solution  of  caoutchouc,  to  be 
dissolved  by  heat,  and  applied  by  roller.  Hancock'a 
patent,  14th  December,  1864,  ia  for  using  the  natural 
milk  of  ballata  and  milk  of  caoutchouc  to  fasten  pig- 
ments, instead  of  the  usual  solution  of  india-rubber. 
In  connection  with  this  subject,  and  especially  for 
flock  printing  with  india-rubber  cement,  see  patent  to 
Newton,  Ist  May,  1865,  in  which  the  goods  are  to  be 
steamed  at  a  high  temperature,  and  treated  with 
several  chemical  substances  before  printing,  so  aa  to 
avoid  the  inconvenience  of  the  penetration  of  the 
cement  through  the  flock. 
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H  The  application  of  paint  and  varnish  on  dyed  silks 
l^and  fine  woollens  received  coneiderablo  development 
about  the  year  1867.  The  process  is  claimed  in 
Legge's  patent,  14th  April,  186G,  and  in  Petitdidier'a 
patent,  22nd  October,  1866,  the  preparation  of  the 
vehicle  ia  described  aa  follows: — 6  lb.  hard  copal 
gum  are  melted  with  3  lb.  of  linseed  oil,  and 
heated  to  318°  F.,  and  then  mixed  with  6  to  10  lb.  of 
turpentine;  and  the  pigment,  such  aa  ivory  black, 
chrome  yellow,  etc.,  is  then  mixed  up  with  it. 

The  printing  of  this  style  permits   only   a  very 

limited  range  of  design,  for  the  nature  of  the  colour 

and  the  effects  aimed  at  require  that  the  pigment 

should  be,  so  to  speak,  dropperl  upon  the  fabric  rather 

than  pressed  into  it,  and  should  stand  in  very  high 

relief  upon  the  cloth.     The  cploura  were  applied  by 

wired  blocks,  and  there  are  contrivances  for  keeping 

the  colour  warm,  and  also  for  wanning  the  block  while 

being  used.     Specimens  of  this  style  may  be  seen  in 

LUlc  Muster  Zeitung  for  1867  and  following  years. 

B     I  have  given  these  details  of  processes  which  are 

nearly  impracticable  for  the  purpose  of  shewing  what 

has  been  done  and  attempted  in  a  direction  which 

deserves  more  attention  than  it  has  hitherto  received. 

Silicate   of  Soda. — This  was  patented  for   Kuhl- 

mann,  of  Lille,  10th  February,  1855,  the  silicate  was 

as  nearly  neutral  as  it  could  be  made,  and  was  required 

to  be  used  in  a  very  concentrated  stiite,  no  thickening 

_  was  required ;  after  printing  and  drj-ing,  the  colours 

kvere  fixed  in  a  solution  of  common  salt  or  salammo- 


niac.  This  material  did  fix  some  pigments,  but  in  an 
inferior  manner,  and  with  much  trouble  and  uncer- 
tainty. Bouck  and  Hill  patented,  28th  June,  1864, 
a  composition  made  with  silicate  of  soda,  shellac,  and 
sulphate  of  alumina  for  thickening  and  fixing  colours. 

Eice  Starch. ^ — Maltby  has  two  patents  for  treating 
rice  so  as  to  fit  it  for  a  thickening  material  in  calico 
printing.  The  first  dated  12th  February,  1861,  xa  for 
allowing  the  rice  mixed  with  water  to  enter  into  fer- 
mentation, and  then  drying  and  partiaUy  roasting  it 
The  second,  2nd  October,  1861,  is  for  treating  rice 
with  alkali,  washing,  grinding,  and  treating  by  diastase ; 
the  intention  being  to  produce  a  thickening  partly 
pasty  and  partly  gumjny. 

Palm  gum,  or  sago  and  tapioca  are  claimed  as 
thickeners  by  Lejeune,  in  his  patent,  10th  September, 
1868. 

Carrageen  moss,  is  patented  by  Roy,  17th  October, 
1853,  and  by  another  patentee,  13th  May,  1856;  lin- 
seed jelly  or  mucilage  is  patented  by  Schratz,  24th 
April,  1856;  lichen  and  mosses  as  thickeners  patented 
by  Burdot,  lat  December,  1856. 

The  seed  of  the  fruit  of  the  carab  tree,  or  St.  John's 
bread  (locust  bean)  is  aaid  to  yield  a  thickening  of 
great  power,  in  Bourdiew's  patent,  29th  April,  1823. 

Gum  manjok  is  the  name  given  to  the  roasted  meal 
or  flour  of  the  root  of  janipha  manihat,  in  Strong's 
patent,  5th  March,  1870,  it  is  said  to  be  much  stronger 
and  to  give  darker  colours  than  British  gum. 

Glue  or  gelatine,   for  pigment  colours,  is  used  ia 
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HUghtfoot'e  patent,  25th  February,  1860;  to  prevent 
^kie  gelatinising  of  the  solutions  the  addition  of  from 
^P  to  4  lb,  of  nitrate  of  soda  per  gallon  is  recommended. 
Hufter  printing  with  pigments  the  cloth  is  steamed  and 
then  passed  into  Holution  of  a  metallic  salt,  preferably 
nitrate  of  mercury. 

In  Meyer's  patent,  from  Sonnenschien,  30th  April, 
Hdl861,  it  is  directed  to  mix  dissolved  albumen,  glue,  or 
^rather  suitable  material  with  solution  of  tungstate  or 
molybdatc  of  soda,  and  then  add  an  acid.     The  pre- 
cipitate which  forms  is  washed,  and  being  dissolved 
E'"  lite  ammonia,  constitutes  the  vehicle  for  pigment 
■s,  which  are  pnnted  and  steamed  in  the  usnal 
er, 
Generalities  upon  Thickeners  and  Colour  Thick- 
ening.— Under  this  heading  I  wish  to  communicate 
as  much  information  as  I  can  upon  the  nature  and 
properties  of  the  diflferent  thickening  matters  at  pre- 
sent in  use,  for  there  is  nothing  more  necessary  in 
iolour  mixing  than  to  know  how  to  thicken  colours  in 
.  proper  manner.      At  the  present  day  the  colour 
'  mixer  has  little  more  to  do  than  take  certain  pre- 
scribed proportions  of  materials  supplied  to  hirn  and 
blend  them  together  into  a  mass  which  will  work  well 
the  printing  machine.      If  the  quality  of  these 
lateriala  was  always  the  same,  and  if  the  conditions 
of  their  application  were  not  subject  to  variation,  the 
business  of  a  colour  mixer  would  be  of  the  simplest 
^loutine    character,    and    it    is    actually   and    wisely 
■ferought  down  as  much  as  possible  to  this  level,  so 
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that  in  large  works  the  rudest  operatives  are  entr 
with  the  preparation  of  particular  coloura  The  work- 
man takes  so  much  red  liquor  or  iron  liquor,  so  much 
starch  or  flour,  mixes  and  boils  the  mixture,  strains  it, 
and  sends  it  to  the  printer  ;  and  so  things  may  go  on 
well  and  smoothly  for  an  indefinite  period,  if  great 
care  is  taken  in  supplying  primary  materials  of  the 
proper  quality  and  insisting  upon  regularity  and 
exactness  in  the  processes  of  mixing.  But  experience 
shews  that  frequent  difficulties  arise  between  the 
colour  mixer  and  the  printer  owing  to  some  change 
in  the  materials,  the  manipulation,  or  the  styles  in 
work.  These  difficulties  are  occasionally  very  serious 
and  perplexing ;  the  printer  complains  of  the  colour 
because  he  cannot  make  it  work  satisfactorily  and 
returns  it  to  the  colour  mixer.  After  trying  the 
more  apparent  remedies  of  re-straining,  warming-up, 
mixing  with  freshly-made  colour,  or  making  an  en- 
tirely fresh  batch  of  colour  which  may  be  as  faulty 
aa  the  old,  the  ordinary  colour  mixer  is  at  the  end 
of  his  resom'ces  and  possibly  a  dead  lock  ensues  ;  the 
colour  mixer  has  done  all  he  can,  the  printer  refuses 
to  print,  and  the  higher  powers  have  to  be  called  in 
to  investigate  the  matter. 

In  the  following  pages  I  do  not  aim  at  meeting  all 
cases  nor  shewing  all  the  causes  of  the  bad  working 
of  colours,  for  though  the  subject  is  one  deserving  of 
minute  and  detailed  treatment,  it  is  not  possible  to 
pass  in  review  every  particular  colour  in  use,  and 
therefore  the  observations  are  for  the  most  part  gai^_ 
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,  but  are  believed  to  cover  and  explain,  as  well  as 
;■  be  done,  all  the  accidents  incidental  to  the  usual 
kinds  of  colour. 

The  term  thickness  as  applied  to  fluids  is  well  un- 
derstood, but  in  what  manner  the  various  thickening 
matters  act  when  mixed  with  watery  fluids  so  as  to 
communicate  the  property  of  thicknesa  is  not  at  all 
understood,  but  it  appears  in  most  cases  to  be  due  to 
the  existence  in  the  fluid  of  a  sort  of  fine  network  of 
insoluble  matter  held  in  suspension.  To  illustrate 
this  idea  we  may  take  the  case  of  common  waters,  or, 
rather,  perfectly  thin  solutions  containing  dissolved 
;anie  matter — as  ditch  water — which,  when  im- 
ignated  with  certain  organic  germs,  developea  a 
visible  growth  of  a  filamentous  nature,  which  though 
small  in  amount  renders  the  water  thick  or  sHmy.  If 
vegetable  filjres — such  as  cotton — be  properly  pre- 
id  l)y  being  cut  into  short  lengths  and  freed  from 
i-Watcr-repelling  constituents  and  mixed  with  water, 
they  communicate  a  species  of  thickneS:S  which  in 
]»ome  of  its  characteristics  is  strongly  suggestive  of 
(thin  starch  water  ;  the  same  occurs  when  fine  muslin 
net  is  diffused  in  water.  The  so-called  "ropiness"  of 
eertain  vegetable  solutions — as  vinegar  or  malt  ex- 
tracts— is  also  traceable  to  the  existence  in  them  of  a 
,»ort  of  fibrous  texture.  I  do  not  think  it  is  a  bad 
comparison  to  look  upon  water  when  thickened  with 
starch  or  gum  as  if  the  water  was  fixed  or  deprived 
of  its  fluidity  by  being  held  in  a  fine  spongy  texture. 
immon  kinds  of  sponge  difl'er  much  in  fineness 
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and  in  water  imbibiiig  and  retaining  powers,  but  the 
imagined  spongy  texture  of  a  starch  or  gum  water 
must  be  conceived  as  infinitely  finer  than  any  natural 
sponge,  !ind  as  being  flexible  and  mobile  in  its  nature 
80  as  to  elude  a  coarse  grasp,  though  the  fluid  im- 
prisoned in  its  meshes  can  be  separated  to  some  ex- 
tent by  mechanical  means,  such  as  filtration  under 
pressure,  and  completely  by  destroying  or  shrivelling 
up  the  texture  by  chemical  means,  such  as  treating 
■with  acids,  etc.,  when  the  watery  lir[uid  becomes  free 
again.  If  this  hypothesis  of  tlie  thickness  of  colours 
being  owing  to  the  difl'usiou  of  an  insoluble  fibrous 
or  tegumcntary  substance  through  the  thin  fluid  be 
for  the  present  admitted,  and  Lf,  further,  the  thickened 
mass  be  looked  upon  as  the  thin  fluid  held  in  a  honey- 
combed texture  as  water  is  held  by  a  sponge,  it  will  be 
found  the  supposition  can  be  carried  out  into  several 
details,  facilitating  some  explanations  and  forming  a 
rough  sort  of  theory  which,  whether  true  or  not, 
serves  to  connect  a  number  of  facta  under  one  head. 

The  thickness  of  a  mixture  for  technical  purposes 
must  not  be  confounded  with  its  density  as  is  some- 
times done,  as  when  it  is  attempted  to  compare  the 
degree  Twaddle  of  one  gum  water  with  another.  The 
indications  of  the  hydrometer  would  shew  the  relative 
weights  of  material  held  in  solution  whether  the 
material  be  of  a  thickening  nature  or  not.  The 
instniment  called  the  viscometer  is  applied  to  ascertain 
and  compare  the  viscosity  or  thickness  of  mixtui^es. 
The  principle  of  the  apparatus  is  founded  upon  the 
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idea  that  the  differences  of  time  required  for  a  solu- 
tion to  run  through  an  opening  in  a  vessel  is  tlie 
measure  of  the  viscosity  of  the  solution  ;  for  example, 
a  sample  of  gum  wat«r  which  rcquii'ea  sixty  sceondB 
to  ran  through  a  small  perforation,  is  said  to  be  twice 
as  thick  as  another  sample  which  runs  through  in 
tliirty  seconds.  The  indications  of  this  apparatus  are 
of  no  use  whatever  in  practice  on  account  of  the  very 
different  nature  of  the  thickness  communicated  to 
water  by  different  materials  and  the  changes  in 
mobility  which  differences  of  temperature  induce. 
It  is  evident  that  the  kind  of  thickness  of  a  starch 
paste  or  a  tragacanth  jelly  is  quite  different  from 
that  of  gimi  Senegal  or  calcined  farina,  and  that 
they  cannot  be  compared  by  any  single  apparatus  or 
method.  It  is  possible  that  some  comparison  might 
be  made  between  different  specimens  of  one  kind  of 
thickening  by  ascertaining  the  time  it  took  for  a 
weighted  body  to  descend  through  a  given  depth,  or 
the  time  required  for  the  fluids  to  flow  through  a  given 
opening,  but  such  methods  of  testing  are  never 
necessary  in  the  colour  shop,  though  they  may  be  of 
some  small,  but  still  doubtful,  assistance  in  trials  upon 
the  small  scale  in  the  laboratory.  The  colour  mixer 
judges  accui'ately  by  his  senses  of  sight  and  feeling 
whether  a  given  solution  of  thickening  is  good  or  not ;  - 
nothing,  of  course,  but  the  results  of  long  experience 
derived  from  actual  working  will  enable  either  the 
printer  or  the  eolom-  mixer  to  say  at  once  what  degree 
of  thickness,  or  what  sort  of  thickness  is  required  to 
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properly  print  a  certain  engraving,  the  experience 
once  acquired  seldom  fails  to  arrive  at  a  correct  result, 
and  so  far  as  I  know,  cannot  be  aided  by  any  scien- 
tific method  or  apparatus  in  use. 

A  good  machine  printer  is  the  best  judge  of  the 
degree  of  the  thickness  or  tliinneBs  of  simple  colours 
or  mordants  required  for  the  patterns  he  is  working 
upon,  and  the  colour  mixer  will  do  well  to  meet  his 
wishes  in  the  great  majority  of  cases.  In  either  paste 
or  gum  colours  a  trifling  divergence  from  the  mean 
thickness  will  not  produce  any  observable  change  in 
the  resulting  shade ;  but  if  circumstances  require  a 
considerable  departure  from  the  average  thickness,  as, 
for  example,  if  the  thickening  matter  has  to  be 
increased  by  one-half  the  usual  quantity  a  difference 
in  the  colour  when  finished  may  be  observed,  it  may 
be  several  shades  lighter  than  was  intended,  or  it  may 
be  a  bad  colour  from  bareness  or  want  of  neceasary 
depth.  This  consideration  leads  to  the  enquiry  of  the 
influence  which  the  amount  or  weight  of  thickening 
in  a  given  volume  of  colour  or  mordant  has  upon  it. 

Tragacanth  will  give  a  sufliciently  thick  solution 
for  printing  at  say  ^  lb.  of  gum  to  10  lb.  or 
1  gallon  of  water,  and  this,  as  before  stated,  is 
the  strongest  thickening  matter  at  the  disposal  of 
the  colour  mixer.  The  weakest  thickening  matters  in 
use  are  calcined  farina  and  the  artificial  soluble  gums, 
which  sometimes  require  as  much  as  10  lb.  of  gum  to 
be  added  to  a  gallon  of  water  to  give  a  proper  thick- 
ness for  printing,  making  allowance  for  the  incraase 
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of  volume  caused  by  the  thickening,  a  gallon  of  such 
gum  water  would  contain  say  7  lb.  of  thickeuijig 
matter,  or  twenty-eight  times  as  much  as  a  gallon  of 
tragacanth  jelly.  There  are  other  thickening  matters 
or  mixtures  which  can  be  uaed  to  produce  printing 
compositions  with  nearly  all  the  intermediate  weights 
between  4  oz.  and  10  lb.  per  gallon  of  water.  Aa  a 
general  rule  it  may  be  stated  that  the  depth  or  inten- 
sity of  colour  produced  from  equal  c]uantities  of 
mordant  or  colouring  matter  will  decrease  with  the 
weight  of  thickening,  that  is,  the  leas  the  weight  of 
thickening,  the  deeper  the  shade  of  colour  ;  the  greater 
the  weight  of  thickening,  the  hghter  the  shade  of 
colour.  It  is  not  to  be  understood  that  the  difi'crence 
is  in  numerical  ratio  of  the  weights  of  thickening  mat- 
ter, it  is  considerably  less,  but  still  strongly  marked.  For 
example,  a  good  black  mordant  for  dyeing  in  madder 
may  be  obtained  by  thickening  a  gallon  of  ii-on  liquor 
at  say  6°  or  T  Tw.  with  1^  lb.  of  starch  or  flour,  but 
if  the  iron  liquor  be  thickened  with  caJcined  farina 
instead  of  Hour,  the  colour  would  not  be  black,  but 
purple ;  and  if  it  was  desii-ed  to  have  a  black  mordant 
thickened  with  calcined  farina,  it  would  be  necessary 
to  use  the  iron  liquor  at  more  than  double  the 
strength.  It  follows  therefore  that  if  the  printer 
requires  a  colour  much  thicker  than  usual,  the  colour 
mixer  will  do  well  to  make  it  somewhat  stronger. 

From  this  action  of  mass  of  thickening  in  reducing 
intensity,  it  may  be  easily  understood  that  the  colour 
mixer,  when  aiming  at  the  production  of  dark,  intense, 
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well  saturated  colours,  will  always  choose  one  of  the 
thickenings  of  the  stronger  sort,  as  starch  or  traga- 
cauth,  hence  it  will  be  found  in  a  collection  of  receipts 
that  such  colours  as  black,  red,  and  chocolate  for  dye- 
ing; dark  steam  colours,  as  royal  blue  ;  aniline  black, 
and  generally  all  strong  colours  are  thickened  with 
starch  as  being  the  material  most  suitable  from  its  high 
thickening  power,  or  in  other  words,  from  the  small 
quantity  of  inert  solid  matter  it  introduces  in  the 
colour.  No  doubt  tragacantli  could  be  profitably 
employed  in  many  cases,  but  it  is  usually  much  more 
expensive  than  starch,  and  if  for  printing  outlines,  or 
well  defined  objects  without  boundages,  it  would  re- 
quire at  the  i-ate  of  8  or  12  oz.  to  be  dissolved  per  gal- 
lon, and  then  it  would  possess  hai'dly  any  advantages 
over  starch  as  far  aa  regards  the  depth  of  colour. 

The  difference  between  paste  and  gum  thickenings 
may  be  said  to  consist  in  the  fact  that  paste  thicken- 
ings as  a  rule  give  opaque  colours  and  gum  thickenings 
transparent  colours.  The  words  opaque  and  transpa- 
rent ai'c  used  in  a  somewhat  conventional  sense,  but 
sufficiently  well  express  the  results  of  the  employment 
of  the  different  classes  of  thickenings.  For  dark  colours 
opacity  is  necessary,  and  seems  to  result  in  paste  coloius 
from  a  rougher  or  less  even  deposition  of  the  mordant 
or  colour  upon  the  surface  of  the  fibre,  while  the  so- 
called  transparency  of  gum  colours  would  aecm  to  be 
caused  by  the  colouring  matter  or  mordant  being  de- 
posited in  a  more  even  state  or  in  a  more  comminuted 
form,  and  apparently  not  so  much  upon  the  surface  of 
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the  fibre,  but  more  in  the  fibre  itself.  While  the 
darkest  colours  cannot  be  obtained  at  all  in  their  best 
state  with  any  other  than  paste  thickenings,  there  aro 
many  cases  in  which  light  shades  of  colours  can  be 
very  well  produced  by  the  same  tliickenings  instead 
of  using  gum,  but  there  is  always  a  difierence  in  the 
direction  of  paste  thickenings  giving  more  opaque 
colours  than  gum  thickenings,  but  this  is  not  in  every 
case  a  disadvantage,  for  there  are  many  light  shades 
which  have  a  richer  and  more  satisfactory  appearance 
when  opaque  or  absorbent,  and  to  which  transparency 
would  only  communicate  meagreness.  For  example, 
dyed  pinks  in  madder  work,  which  may  be  looked 
upon  as  diluted  reds,  may  be  printed  with  either  gum 
or  paste  thickenings,  the  former  requiring  a  more  con- 
centrated mordant  than  the  latter,  and  the  resulting 
colours  shew  that  while  the  hue  from  the  gimi  thick- 
ening is  purer  and  more  delicate,  softer  and  more 
transparent  than  from  the  paste  thickening,  most  eyes 
consider  it  less  satisfactory  because  it  is  too  thin  and 
meagre,  and  this  arises  from  its  excess  of  transparency ; 
light  madder  red  being  of  itself  one  of  the  transparent 
colours  should  be  thickened  with  starch  unless  the 
design  requires  a  very  delicate  and  subdued  shade  of 
pink.  The  light  colours  of  the  blue  chiss,  in  which  I 
include  purples,  dahlias,  lilacs,  bluish  greys,  as  well  as 
blues  proper,  may  be  said  to  be  essentially  of  an 
opaque  nature,  and  never  come  out  at  their  best  with 
paste  thickenings ;  for  example,  in  the  case  of  dyed 
purples  and  lilacs  from  madder  or  its  substitute  it  is 
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trae  that  very  fail'  results  can  be  obtained  iram  the 
exclusive  use  of  paste  tliickeninge,  but  the  colours 
thus  obtained  when  compared  with  those  obtained 
from  gum  thickenings  will  be  at  once  acknowledged 
as  coarser,  rougher,  and  of  a  less  delicate  and  pleasing 
appearance.  Tliere  cannot  however  be  any  rigid  or 
ai-bitrary  rule  laid  down  as  to  whether  this  or  that 
kind  of  thickening  for  pink  or  purple  or  any  other 
colour  is  best,  the  taste  of  different  niai'keta  differs  so 
greatly  that  the  shades  which  are  considered  excellent 
and  of  the  highest  class  in  one  countr}'  are  in  another 
rejected  as  poor,  shabby,  and  insufficient.  The  colour- 
ist  can  only  hope  by  study  and  observation  to  be  able 
to  so  modify  his  thickenings  as  to  satisfy  the  particu- 
lar market  he  is  working  for. 

It  has  been  said  that  the  printer  should  be  allowed 
to  be  the  judge  of  the  proper  thickness  of  a  colour  for 
working,  all  that  he  requires  is  to  produce  a  good 
impression  and  there  hia  responsibility  ends;  but  it 
sometimes  happens  that  he  is  required  to  work  some 
paste  colours  very  much  thicker  than  there  aeema  any 
necessity  for,  and  which  give  him  much  trouble  in  the 
furnishing.  I  confess  that  I  do  not  know  why  some 
colour  mixei-a  insist  upon  thickening  mordants  for 
madder  and  garancine  dyeing  to  the  excessive  degree 
they  think  it  right  to  go.  Black,  chocolate,  and 
even  red  mordants  ai-e  sometimes  made  so  thick  with 
tiom-  and  starch  that  they  are  nearly  solid,  and  insteod 
of  flowing  in  the  tubs  or  colour  boxes  have  to  be  dug 
out  with  paddles  and  forced  and  plastered  as  it  were 
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'011  to  the  furnishing  roller,  and  can  harcUy  be  kept  in  I 
the  box  while  working.     It  is  said  that  by  using  pasta  j 
colonic  as  thick  as  they  can  be  worked  some  of  the  | 
inconveniences  of  penetration  through  the  cloth,  in- 
evitable with  paste  colours,  can  be  prevented,  that  i 
tiiey  are  kept  more  upon  the  surface,  are  easier  to  J 
deanse  from  the  thickening,  and  dye  better  and  fuller 
colours.      If  such  advantages  do  really  follow  from 
tbickeniag  with  2\  or  3  lb.  of  flour  per  gallon  of  mor- 
dant in  the  experience  of  particular  works,  it  is  a  suffi- 
(dcDt  justification  for  the  extra  labour  in  the  colour 
mixing,  straining,  and  printing,  and  the  extra  expendi- 
ture in  materials;  but  I  must  express  a  belief  that 
■ueh  inconveniently  thick  colours  are  not  necessary, 
and  that  equally  good  results  could  be  obtained  from 

more  moderate  thickness  with  some  modification, 
pos^bly,  in  the  material  itself  or  in  the  engraving  or 
•geing. 

The  printer  is  not  held  to  be  a  judge  of  the  kind  of 
ihickening  required,  the  colour  mixer  should  settle 
ttat  from  considerations  known  only  to  him,  and  in 
the  case  of  absolute  apparent  thickness  of  some  gum 
coloura,  be  abo  knows  best  what  their  real  thickQesa  i 
Jb,  and  may  properly  decline  to  send  them  thicker  or  1 
ithinner  until   it  has  been  shewn  they  are  actually 
defective  in  printing.     A  colour  mixer  notes,  for  ex- 
junple,  that  impressions  from  certain  rollers  or  a  elaaa  j 
lOf  patterns  have  come  up  inferior  in  sharpness  and  J 
tioD,  and  he  probably  attributes  it  eoxTectly  to  I 
.want  of  density  in  a  gum  thickening;  he  may  havel 
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been  using  a  gum  substitute  of  semi-pasty  nature, 
thickening  at  3  or  4  lb.  per  gallon,  and  detenninee  to 
change  to  a  weaker  gum  or  to  calcined  fariaa  at  8  lb.  per 
gallon,  the  proper  change  being  made  in  the  composition 
of  the  colour  or  mordant.  The  printer,  accustomed 
to  a  pufly,  pasty  gum,  mil  probably  say  that  the  new 
colour  ia  as  thin  as  water,  and  send  it  to  be  made 
thicker  without  trying  it,  but  the  colour  mixer  knows 
that  the  weight  of  gum  necessarj'  is  presea*  in  the 
colour  though  it  looks  thin,  and  should  insist  upon  its 
being  fairly  tried  before  changing  it. 

The  conclusion  is  already  evident  that  the  thicken- 
ing material  in  a  colour  is  an  obstruction  and  impedi- 
ment to  the  combination  of  its  constituents  with  the 
fibre,  and  that  this  is  in  proportion  to  the  weight  or 
moss  of  thickening  matter  present.  The  matter  of 
the  gum,  .starcli,  or  flour  used  for  thickening  may  be 
looked  upon  aa  exercising  an  attraction  similar  to  that 
of  the  cloth  for  mordants  or  colours  itself,  and  wheji 
the  misturc  is  printed  upon  cloth  as  only  giving  up 
the  excess  contained  in  it,  retaining  always  a  certain 
portion  which  the  aflinity  of  the  cloth  cannot  deprive 
it  of,  and  this  retained  portion  will  clearly  be  greater 
where  the  maaa  of  matter  is  greatest. 

This  action  may  be  considered  as  of  an  entirely 
physical  nature,  which  is  somewhat  complicated  in  its 
character  by  the  different  states  of  the  cloth  and  the 
thickened  colour ;  the  cloth  being  dry  and  remaining 
diy,  and  the  colour  being  wet  and  afterwards  dried 
TAP""  *'"^  cloth.     It  ia  evident  that  if  the  colour  wctb 
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supposed  not  to  be  dried  after  printing,  but  a  compari- 
tively  small  amount  of  the  mordant  or  colour  difiuaed 
through  the  thickening  would  come  into  contact  with 
the  vegetable  fibres,  but  the  drying  contracts  the 
mass  and  brings  all  parts  of  it  into  closer  contact  with 
the  tissue,  which  by  its  superior  powei-a  of  absorption, 
takes  up  and  holds  a  large  and  perhaps  the  greater 
portion  of  the  active  principles  in  the  colour. 

Connected  with  this  is  the  power  of  penetration 
possessed  by  different  thickenings.  It  is  a  matter  of 
every  day  observation  that  dificrent  coloura  printed 
under  the  same  circumstances,  that  is  with  the  same 
engraving,  same  pressure,  same  kind  of  calico,  and  in 
the  same  part  of  the  machine,  penetrate  the  cloth  to  a 
different  extent,  and  tliis  penetration  is  for  all  simple 
colours  and  mordants  in  proportion  to  the  amount  or 
weight  of  thickening  matter  in  the  colour.  Those 
thickenings,  which  like  tragacanth,  starch,  and  flour, 
which  thicken  considerably  more  than  twice  or  thrice 
their  own  weight  of  water,  naay  be  considered  aa 
giving  watery  colours,  and  these  penetrate  deeply  into 
the  body  of  the  cloth,  so  that  tbe  colours  can  be  seen 
on  the  reverse  side.  Other  thickenings,  like  the 
natural  gums  or  calcined  farina,  which  tliicken  little 
more  than  their  o^vn  weight  of  water  give  more  solid 
colours,  which  from  containing  a  smaller  proportion  of 
water  are  leas  penetrative,  and  remain  nearly  in  tlie 
place  where  the  pressure  of  the  printing  placed  them, 
that  is  upon  the  surface.  This  does  not,  of  course, 
refer  to  printing  several  colours  by  machine  where  the 
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last  roller  presses  the  colours  printed  by  the  ©then 
and  forces  them  more  mto  the  cloth  than  the  simple 
pressure  of  printing;  but  in  this  case,  the  paste  or 
watery  colours  are  more  forced  to  penetrate  the  dotli 
than  the  gum  colours.  It  should  be  the  object  of 
both  the  colour  mixer  and  printer  working  upon  a  thin 
material  like  ordinary  printing  calico  to  keep  the 
colours  as  much  as  posaible  upon  the  fsice  of  the  cloth, 
and  more  especially  the  lighter  and  finer  shades, 
which  lose  considerably  both  in  delicacy  and  vivacity 
when  the  cloth  is  saturated  with  them.  For  dark, 
rich,  and  deep  colours  a  greater  degree  of  penetration 
is  requu'ed  than  for  lighter  shades,  or  at  least  it  ia  not 
injurious  to  them,  and  avoids  the  opposite  error  of 
poorness  or  bareness.  These  considerations  are  inde- 
pendent of  the  wastefulness  and  costliness  of  loading 
the  cloth  with  a  mass  of  mordant  or  colour  which  not 
only  does  not  add  to  the  excellence  of  tho  print,  but 
in  most  cases  detracts  from  it.  The  evil  of  this  excess 
of  colour  is  felt  more  keenly  in  dyed  styles  than 
others  ;  for  steam  colours  or  pigments  the  amount  of 
injuiy  is  at  once  evident,  but  in  the  dyehouse  the  un- 
wary dyer  may  find  himself  out  of  all  his  calculations, 
and  the  goods  only  half  dyed  up  with  the  usual 
quantity  of  dyestuff,  a  defect  which  ia  not  easily 
remedied  and  which  generally  results  in  inferior  work. 
Supposing  the  engraving  to  be  what  it  should  be,  the 
colour  mixer  endeavours  to  meet  the  difficulty 
generally  by  increasing  the  density  of  Ms  thickening, 
and  t"""  *""■  may  do  by  simply  increasing  the  wei 
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if  it  13  a  paste  thickening,  up  to  the  limits  where  it 
can  be  trusted  to  work  and  not  affect  the  shades;  or 
he  may  modify  the  nature  of  the  thiekening  by  adding 
to  it  some  of  the  less  powerful  gum  thickenings, 
which  give  more  density  than  thickness. 

L^p  to  this  point  I  have  only  treated  of  the  effect  of 
simple  thickenings,  but  the  preceding  paragi'aph  leads 
naturally  to  a  consideration  of  the  properties  of  mixed 
or  compounded  thickenings.  There  is  no  natural  con- 
necting link  between  paste  thickenings  at  say  \\  lb. 
per  gallon  of  water,  and  gum  thickenings  at  say  8  lb. 
per  gallon  of  water.  The  artificial  gums  in  use  which 
thicken  at  from  3  lb.  to  6  lb.  per  gallon,  are  generally 
mixtures  of  starch,  flour,  and  thin  gum^i,  and  not  to 
be  considered  as  genuine  simple  thiekenera,  so  that 
it  happens  that  the  colour  mixer  has  not  command  of 
a  complete  series  of  thickeners,  ranging  in  power  fi-om 
tragacanth  to  Senegal  gum,  and  for  intermediate 
powers  he  must  depend  upon  mixtures  made  by  him- 
self or  supplied  by  the  trade. 

If  attempts  be  made  to  combine  two  such  distinct 
thickeners  as  starch  and  calcined  farina  or  gum  Sene- 
gal with  the  intention  of  producing  an  intermediate 
kind  of  tluekne.ss,  it  will  be  found  impossible  to  make 
a  good  working  colour,  however  carefully  or  intimately 
the  mixture  may  be  made,  or  however  well  the  stateh 
has  been  boiled.  Such  a  mixture  has  a  tendency  to 
aepai-ate  in  working,  and  if  pieces  be  printed  with  it, 
not  only  will  the  impression  be  bad,  but  it  will  be 
unequal,  and  after  a  while  the  colour  in  the  box  will 
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be  found  to  have  become  thicker,  rougher,  and  perhaps 
curdy,  until  it  cannot  be  worked  at  all,  and  the  shade 
of  colour  will  not  be  the  same  in  any  two  pieces 
printeil.  This  is  caused  by  the  thinner  and  soluble  gum 
being  taken  up  by  the  cloth  in  larger  proportion,  or  in 
preference  to  the  paste,  so  that  at  each  revolution  of 
the  roller  there  remains  in  the  engi-aving  a  portion  of 
paste  colour  not  absorbed  by  the  cloth,  and  separated 
from  the  gum  colour  by  a  species  of  filtration,  which 
accumulates  in  the  colour  box  and  gradually  thickens 
the  mass  of  colour  until  it  is  no  longer  workable. 
This  defect  is  inherent  in  a  greater  or  leas  d^ree  to 
aU  mixed  thickenings,  ao  that  it  is  seldom  that  any  of 
the  commercial  artificial  gums  thickening  at  from  4 
to  6  lb.  per  gallon  are  found  to  work  in  a  perfectly 
satisfactory  manner  in  this  respect,  but  by  the  exercise 
of  skill  in  the  choice  of  the  materials,  mixtures  can  be 
made  in  which  the  inconvenience  of  separating  and 
working  rough  is  reduced  to  so  small  an  amount  that 
it  may  be  disregarded.  The  guiding  principle  in 
making  such  mixtures  is  to  choose  those  simple  gums 
whose  thickening  power  is  not  greatly  cbfferent  and 
whose  general  properties  have  the  greatest  resem- 
blance; thus  two  gums  soluble  in  cold  water  will  mix 
well  together,  and  also  two  gums  which,  though  of 
different  thickening  power,  are  not  wholly  soluble  in 
cold  water  may  be  expected  to  mix  well  and  work 
well  together,  A  pasty  gum  is  the  proper  material  to 
mix  with  paste  thickenings  and  not  a  perfectly  soluble 
gum,  and  a  gum  which,  though  not  whoUy  solubli 
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80  in  great  part  may  mix  well  with  a  soluble  gum. 
These  mixturea  are  however  not  well  made  by  simply 
throwing  the  different  materials  into  water  and  boiling 
them  together;  to  ensure  success  the  various  ingredi- 
ents should  be  mixed  dry  in  as  perfect  a  manner  as 
possible,  and  passed  once  or  twice  through  fine  sieves, 
ao  as  to  bring  the  various  particles  into  close  contact. 
Thickenings  cannot  be  looked  upon  as  chemical  solu- 
tions, they  should  rather  be  regarded  as  matters  diffu- 
sed in  a  mechanical  manner  through  the  mass  of 
liquid,  and  therefore  mechanical  means  are  required 
to  ensure  an  equal  distribution  of  different  matters. 
With  a  clear  perception  of  this  fact  the  colour  mixer 
will  seldom  fail  to  make  a  working  coloui',  while  if  he 
does  not  perceive  it,  or  neglects  its  teachings,  he  will 
never  be  able  to  make  a  panful  of  the  simplest  colour 
in  a  satisfactory  manner. 

M.  CamUle  Koechlin,  in  some  notes  communicated 
to  M.  Schiitzenberger,*  cites  what  he  considers  an 
anomaly  or  an  exception  to  the  rule  that  the  intensity 
of  shade  from  a  given  mordant  is  in  ratio  to  the 
weight  of  the  thickening;  it  is  that  natural  gum  which 
requires  a  third  or  a  fourth  less  weight  to  thicken  a 
given  quantity  of  mordant  than  either  roasted  starch, 
calcined  fariua,  or  dextrine,  and  which,  on  this 
account,  as  well  as  from  the  absence  of  reducing 
properties  in  it,  gives  usually  more  intense  shades 
that  the  artificial  thickenings  behaves  in  quite  a  differ- 
ent manner  when  used  with  mordants  of  the  acetates. 

•Tnuti  lies  Mutiirea  Coloranlcfl,  i.,  p.  69. 
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Thus,  acetate  of  iron  gives  much  paler  shades  vith 
gum  Senegal  than  with  artificial  gums.  Although 
some  persona  have  attributed  this  action  to  the  acidity 
of  the  gum,  it  appears  to  M.  Koechlin  to  be  an  hygro- 
metrie  peculiarity,  for  if  a  small  portion  of  glycerine 
or  Balanmioniac  be  added  to  the  Senegal  gum,  it  takes 
ita  proper  place  with  regard  to  shade  of  colour  yielded. 
This  conjecture  may  be  quite  correct,  but  1  have 
formerly  expreaeed  the  opinion,  and  do  still  think  that 
the  natural  gums  are  leas  fitted  than  the  artificial 
gums  for  dyeing  purposes,  on  account  of  the  hard  and 
flinty  way  in  which  they  dry  and  resist  the  softening 
effects  of  proper  ageing,  so  that  the  mordant  is  with- 
held from  contact  with  the  fibre,  while  the  softer  and 
more  porous  artificisd  gums  yield  easily  to  ageing,  and 
become  as  it  were  plastic  and  capable  of  parting 
with  the  mordant  which  they  hold.  The  interposition 
of  a  certain  amount  of  glycerine  or  salammoniac  in 
the  gum  may  be  useful,  either  from  hygrometric 
properties  or  because  it  physically  changes  the  nature 
of  the  thickening. 

In  the  same  communieation,  M.  Koechlin  states  that 
gum  thickenings  have  a  power  of  impregnating  the 
so-called  dead  cotton,  which  ia  infiuitely  superior  to 
that  possessed  by  any  other  kind  of  thickening. 

As  to  the  chemical  properties  of  the  usual  thicken- 
ing matters,  it  may  be  roughly  said  that  they  have 
none.  For  if  they  arc  acted  ujKtn  chemically  by  any 
of  the  mordants  or  colours  they  cease  to  be  thickening 
agents  in  the  technical  sense  of  the  term.     Thai 
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libeloQg  to  what  ai'e  termed  in  chemistry  neutral  bodies, 
■*Jid  are  singularly  devoid  of  active  characters.     Their   ' 
chemical  constitution  ia  nearly  or  altogether  unknown, 
and  though  the  physical  properties  and  microscopical 
peculiarities  of  the  starch  series  are  well  defined  and 
understood,  a  knowledge  of  them  does  not  help  us  to 
understand  their  action  as  thickeners.      What  seema 
r  is  that  the  viscosity  of  all  these  matters  is  owing 
)  the  disruption  and  disaggregation  of  the  tegumen- 
or    fjkin  -  like    envelope    which    suiTounds    each 
Igloliule  of  amylaceoiis  matter ;  their  thickening  power 
5  some  ratio  with  the  size  of  the  granules,  and  con- 
iquently  the  supei-fieies  of  the  envelope,  and  when 
3ie  substance  composing  it  is  greatly  contracted  as  by 
roasting,   or  destroyed  by  the   action    of  acids,   the 
thickening  power  ia  either  greatly  reduced  or  entirely 
^_  anniliilated.     Caustic  alkalies  cause  the  disruption  of 
3  envelope  in  the  cold,  and  the  pasty  mass  which 
Pesults  has  been  often  tried  for  a  thickening  or  finish- 
ing material.     Caustic  alkalies  which  contaiu  an  oxide 
in  solution  generally  form  a  curd  or  coagulum  with 
Kslarchy  matters  which  cannot  be  used  for  printing, 
lence  alkaline  colours  must  be  thickened  with  roasted 
■ch.     Acids  produce  a  series  of  changes  when  made 
9  act  upon  starch,  partly  physical  and  pai-tly  chemical ; 
ret  the  tegumentary  matters  seem  to  be  acted  upon 
*"  and  the  paste  becomes  thin,  next  a  chemical  change 
takes  place  and  dextrine  is  produced  of  feeble  thick- 

E'>"tng  powers,  and  lastly  tlie  whole  amylaceous  matter 
changed  into  glucose,  a  species  of  sugar,  which  may 
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be  said  to  be  devoid  of  thickening  power.  The  only 
acid  in  common  use  in  colour  mixing  which  has  such 
an  action  is  the  oxalic  acid,  and  this  is  always  dis- 
solved in  the  thickening  when  it  has  cooled  down  to  a 
safe  point.  The  strong  mineral  acids  cannot  be  thick- 
ened with  starch  by  heat.  There  are  some  few  dis- 
charges of  a  very  acid  nature  in  use,  and  they  must  be 
tliickened  with  gum  substitutes  or  the  acid  added  to  the 
cold  paste;  generally  it  may  be  said  that  cold  or  nearly 
cold  -starch  paste  will  remain  thick  with  any  acid 
colour  which  can  be  dried  upon  cloth  without  tender- 
ing it,  stronger  acids  than  this  are  quite  exceptional 
in  practice,  and  only  used  for  some  few  styles  of  dis- 
charge indigo  work  where  the  colour  is  not  allowed  to 
dry  before  washing.  It  is  sometimes  observed  that 
strong  red  liquor  colours  go  thin  upon  continuous 
boiling  and  the  fact  attributed  to  the  acetic  acid;  it  is 
much  more  likely  that  the  thinning  is  due  to  the 
action  of  the  acid  sulphate  of  alumina  present,  or  if 
free  acetic  acid  has  been  added,  to  the  presence  of 
mineral  acid  impurities  in  it.  There  are  a  few  metallic 
salts  which  have  a  tendency  to  coagulate  by  combining 
with  the  thickening,  these  are  mcstly  basic  salta;  if 
the  addition  of  acetic  acid  is  not  permissible,  as  in 
the  case  of  sub-acetate  of  lead,  dextrine  or  even  sugar 
may  be  tried  as  a  thickening  if  calcined  farina  of  a 
dark  shade  does  not  answer,  Some  chemical  sub- 
stances of  energetic  powers,  such  as  chromic  acid  and 
permanganates,  cannot  be  thickened  by  any  organic 
substance  without  chemical  decomposition  following. 
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and  for  the  preseot  they  caiiuot  be  included  in  the 
colour  mixer's  repertoire. 

The  foregoing  remarks  have  a  general  application, 
to  thickening  matters  when  supposed  to  be  in  a  nor- 
mal state  of  pmity.  I  propose  now  to  go  into  some 
details  of  special  thickenings  where  the  working  of  the 
colour  13  injuriously  influenced  on  account  of  defects 
in  the  quality  of  the  thickening,  or  by  the  presence  in 
it  of  adventitious  matters.  The  natural  gums  may  be 
left  out  of  consideration,  as  there  is  nothing  more  to 
be  said  of  them  than  may  be  found  in  the  preceding 
pages. 

All  cla-^ses  of  thickenings  arc  liable  to  contain 
foreign  insoluble  bodies,  which  cause  bad  work  if  they 
remain  in  the  colour;  small,  hard  particles,  as  grains 
of  sand  or  filings  of  metals,  when  they  happen  to 
come  between  the  unengraved  part  of  a  roller  and  the 
doctor,  may  be  sometimes  kept  back  by  the  doctor, 
but  they  ai-e  frequently  carried  on  by  the  roller,  and 
when  passing  the  doctor  raise  it  up  for  a  moment  to 
a  certain  extent  on  each  side  of  the  obstruction,  and 
the  blade  for  this  moment  not  touching  that  part  of 
the  roller  does  not  clear  off  the  colour,  and  a  smear  of 
it  is  imparted  to  the  cloth,  which  varies  in  size  from  a 
thin  line  to  a  blotch  of  an  inch  or  more  in  length. 
Such  defects  in  printing  are  called  "snappera"  in  the 
North  of  England,  from  the  peculiar  snapping  noise 
made  by  the  elastic  doctor  blade,  when,  beiag  relieved 
from  the  hard  particle,  it  recovers  its  pkice  on  the 
metal  roller.     The  hard  particle  in  question  does  fre- 


quently  either  make  a  scratch  apon  the  roller,  or  snip 
or  turn  up  the  doctor  edge,  so  tliat  from  one  or  the 
other  cause  colour  is  printed  upon  the  piece  where  it 
should  not  be,  and  this  may  extend  throughout  the 
whole  length  of  one  or  several  pieces  without  being 
observed  by  the  printer.  These  marks  are  usually 
called  "streaks."  The  streaka  which  arise  from  the 
abrasion  of  the  doctor  edge,  called  doctor  streaks,  are 
easily  recognised  by  their  wavy  form  resulting  irom 
the  traverse  motion  of  the  doctor ;  streaks  from 
scratched  rollers  arc  recognised  by  their  repetition  in 
the  same  form  at  the  distance  of  every  complete  revo- 
lution of  the  roller. 

The  frequent  recuiTence  of  spoiled  pieces  from  snap- 
pers or  streaks  is  most  annoying  both  to  the  colour 
mixer  and  printer,  and  as  it  is  perfectly  remediable  it 
shoxxld  not  be  endured,  because  it  indicates  great  want 
of  care  or  skill  .somewhere.  Supposing  for  the  present 
that  the  thickening  matters  themselves  arc  fairly  fiee 
from  foreign  substances  likely  to  cause  streaks  or 
snappers,  1  may  mention  a  few  precautious  which 
may  be  employed  to  prevent  their  introduction  into 
the  colour.  All  liquors  to  be  thickened  should  be 
either  ladled  out  of  the  receptacle  holding  them,  or 
the  tap  used  to  draw  them  off  should  be  placed  some 
inches  above  the  bottom  of  the  vessel,  so  as  not  to 
disturb  the  insoluble  sediment  which  is  nearly  always 
present;  and,  generally,  in  pouring  off  liquors  from 
solutions  in  pots  or  mugs  into  the  pans,  they  should 
not  be  dashed  in,  but  poured  gently,  and  the  last  few 
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ncea  ehould  not  be  emptied  out  until  examination 
Pahews  tliat  there  is  nothing  to  fear  from  sand  being 
present.  Sand  in  water  ia  often  an  unsuspected  cause 
of  bad  colours.  I  knew  a  works  abroad  where  the 
number  of  pieces  containing  etreaka  and  snappers 
were  about  equal  to  those  free  from  them.    The  colour 

I  shop  drew  its  supply  of  water  from  an  iron  cistern 
i«pplied  by  a  pump  constantly  delivering  water  from 
me  river  close  by,  which  had  a  sandy  bottom.     The 
(Water  looked  bright  and  clear,  but  it  was  the  real 
cause  of  the  bad  work,  and  after  setting  up  an  arrange- 
ment by  which  the  colour  shop  could  have  a  supply 
of  water  which  had  never  been  leas  than  twenty-four 
hours  at  rest,  so  that  the  sand  might  deposit,  the 
Streaks  and  snappers  became  as  rare  as  they  were 
llbefore    frequent.       Colour  shop    hands   are   seldom 
sufficiently  observant  of  the  water  supply,  which  is 
always    subject  to   disturbances   and    deserves   close 
attention;  filtering  the  water  specially  for  the  colour 
Kjihop  beyond  the  regular  wants  of  the  works  is  not 
inecessary,   everything  injimous  to  the  colours  will 
leposit  in  a  few  hours  from  w^ater  at  rest.     Sand  may 
admittance  in  sufficient  quantity  to  be  trouble- 
P-eome  from  various  sources, — from  brushing  up,  from 
I  particles  detached  from  the  roofs  or  walls  of  the  colour 
j  rfiop,  from  dust  blowing  about,  and  from  a  number  of 
other  causes  which  the  careful  colour  miser  can  readily 
I  guard  against.     I  have  spoken  of  sand  chiefly  because 
J  it  is  the  principal  cause  of  the  accidents  here  treated 
l-of,  but  any  other  bard,  solid  matter  has  the  same 
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effect,  and  the  printer  should  be  careful  that  nothing 
gets  in  the  colour  when  under  his  charge.  But  if 
upon  re-straining  a  bad  working  colour  sent  back 
from  the  machine,  the  colour  mixer  finds,  as  he  some- 
times does,  copper,  brass,  or  iron  filings  left  on  the 
sti'aining  cloth,  he  may  conclude  that  the  machine 
printer  is  to  blame  for  that  batch  of  bad  colour. 

Besides  hard  particles,  the  printer  is  liable  to  be 
annoyed  by  other  undissolved  matters  which  get 
under  the  doctor  edge  and  cause  streaks  without 
abrading  the  metal ;  the  moat  common  of  these  consists 
of  loose  threads  or  lint  which  has  worked  into  the 
colour,  and  as  these  substances  are  held  between  the 
doctor  and  the  roller  and  do  not  generally  pass  round 
with  the  roller,  the  machine  has  to  be  stopped  to  re- 
move them ;  these  streaks  ai-e  of  a  heavy  nature  and 
cannot  escape  the  observation  of  even  a  careless 
printer. 

The  impurities  in  the  thickening  matters  which 
may  give  rise  to  these  mechanical  accidents  are  various, 
and  some  of  them  peculiar  to  particular  thickenings. 

Starch  being  a  manufactured  article  shoiUd  be  quite 
free  from  impurities,  but  owing  to  carelessness  a  con- 
siderable quantity  of  dirt  sometimes  accompanies  it; 
this  can  usually  be  observed  upon  mixing  tlie  starch 
with  cold  water  and  allowing  it  to  settle;  a  first-rate 
quality  settles  down  into  a  firm  mass  which  may  be 
examined  when  the  clear  water  is  poured  off;  it  will 
be  found  even  and  clean  throughout.  Inferior  quali- 
ties, when  mixed  with  water,  shew  impurities  flo^ti 
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on  the  top, — a  bran-Uke  substance,  straws,  chaff,  chips, 

and  I  know  not  what  besides  are  visible  in  some  low 

iQualities;  the  starch  takes  a  longer  time  to  settle, 

)es  not  form  so  solid  a  cake,  and  the  cake  when 

formed    and    examined    will    frequently   shew   three 

layers  of  different  colour  and  consistence,  the  bottom 

dark  coloured  and  glutinous,  the  centre  white  and 

composed  of  the  pure  starch,  and  the  upper  layer  light 

in  consistence,  gelatinous,  frequently  brownish  coloured. 

Land   containing   fine  bran  and  ground  up  husks  of 

»rn  and  other  like  matters.     Working  with  such  a 

'  fltarch  the  colour  mixer  may  expect  complaints  from 

the  printers,  and  the  most  direct  remedy  is  to  cease 

employing  so  unsatisfactory  a  material  for  the  finer 

L  kinds  of  printing,  and  use  it  up  only  for  coai-se  and 

■open   eugrav-iugs.       If,  however,  there  is  no   better 

quality  to  be  had  it  should  be  strained  before  boiling, 

either  through  fine  straining  cloth,  or  what  is  better, 

passed  through  fine  sieving  silk  tiglitly  stretched  upon 

I  a  frame;  there  will  be  some  considerable  loss,  but  the 

*  greater  part  of  the  injurious  matters  will  be  removed, 

remaining  upon  the  sieve.     The  advantage  of  straining 

before  boiling  is  well  marked,  for  when  boiled  some  of 

■  these  matters  offer  a  great  resistance  to  the  passage  of 
ithe  paste  through  the  strainer,  filling  up  the  meshes 
iof  the  cloth  and  requiring  removing,  or  if  great  force 
be  applied,  partly  passing  through  to  the  injury  of  the 
colour. 

tThe  external  appearances  of  a  sample  of  starch  do 
ot  enable  one  to  form  an  opinion  of  its  quality  or 
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suitability  for  colour  thickening;  some  very  good 
looking  specimens  of  wheaten  starch  are  very  weak  in 
thickening  power,  a  fact  which  is  immediately  ascer- 
tained upon  trial.  Some  samples  may  require  double 
the  usual  weight  to  give  a  thick  paate,  and  will  seldom 
yield  a  good  reHable  thickening  in  any  way;  this 
weakness  is  believed  to  be  owing  to  injury  done 
to  the  external  envelopes  of  the  globules  by  the 
employment  of  bleaching  chemicals  to  give  the  starch 
a  good  colour;  such  a  quality  of  starch  should  be 
avoided  by  the  colour  mixer.  Fraudulent  additions 
of  mineral  mattora  are  not  uncommonly  made  to 
starch,  both  in  powder  and  the  so-called  crystal,  but  I 
never  heard  of  such  adulterated  starch  being  offered 
for  thickeuing  purposes,  for  which  it  is  so  unfitted  that 
it  would  be  rejected  upon  the  first  trial  MLxtui-es  of 
various  white  earths  with  starch  are  made  for  and 
employed  in  finishing. 

Flour  consists  mainly  of  starch  and  a  highly  nitro- 
genous aubfitance  called  gluten,  and  it  is  easily 
separated  into  these  proximate  elements  by  simple 
mechanical  action ;  it  differs,  therefore,  in  thia  respect 
from  starch,  which  can  only  be  decomposed  by 
chemical  means,  being  a  body  of  much  simpler  consti- 
tution. Although  by  simply  kneading  a  stifi"  mixture 
of  flour  and  water  in  a  basin  the  starch  and  gluten 
can  be  completely  separated,  it  is  not  proved  that  any 
such  separation  takes  place  by  boiling  a  mixture  of 
flour  and  water;  if  the  decomposition  does  really  occur 
the  gluten  ia  so  finely  and  uniibrmly  diil'used  1 
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the  mixture  as  to  bo  undiscernible.  In  some  form 
or  other,  however,  it  is  certain  that  the  gluten  in- 
fluences to  a  large  extent  the  character  of  the  thicken- 
ing, which  differs  from  that  of  starch  by  being  more 
tenacious,  adherent,  and  consistent;  more  gununy,  less 
watery,  and  more  reliable  for  giving  a  solid  and  clear 
mark  or  outline.  Many  kinds  of  flour  which  are 
excellent  for  food  do  not  give  good  results  as  thick- 
eners, these  qualities  are  mostly  from  hard  grain 
wheat  which  contains  the  largest  quantity  of  gluten, 
and  from  which  it  would  appear  the  gluten  is  more 
easily  separated  than  from  other  varieties.  Colours 
made  from  such  rich  qualities  of  flour  are  too  tenacious, 
and  adhere  too  strongly  both  to  the  bottom  of  the 
engraving  and  to  the  surface  of  the  roller;  to  so  great 
an  extent  do  local  supplies  in  this  respect  influence  the 
thickenings  at  the  command  of  the  colour  mixer,  that 
though  in  England  and  Scotland  wheaten  flour  is 
regularly  and  extensively  used,  there  are  vast  districts 
on  the  continent,  rich  com  growing  countries,  where 
it  is  impossible  to  obtain  any  flour  suitable  for  colour 
shop  use.  Up  to  a  certain  extent  the  quantity  of 
gluten  in  a  flour  confers  upon  it  valuable  properties ; 
although  it  weakens  its  actual  thickening  power,  which 
is  mainly  derived  from  the  starch  present,  it  confers 
other  properties  of  smoothness  and  tenacity.  When 
the  gluten  is  in  some  particular  state  in  the  flour,  of 
which  nothing  very  exact  is  known,  though  it  may 

rp  well,  it  has  a  tendency  to  separate  by  working, 
then,  especially  in   rather  thin   colours,  forma 
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tough  particles  of  a  globular  shape,  which  in  open 
patterns  may  pass  away  unnoticed  on  to  the  cloth,  but 
in  fine  patterns  cannot  pass  the  doctor,  and  so  hinders 
the  printing  until  the  colour  is  again  etraiued.  Aa 
before  stated,  the  complex  composition  of  flour  makes 
it  unsuitable  as  a  thickeuing  matter  for  anything  but 
the  simplest  mordants  and  colours,  the  gluten  is 
separated  by  many  chemical  agents,  and  unlike  the 
real  thickening  part,  the  starch,  has  an  affinity  for 
colours  and  oxides,  which  greatly  restricts  the  use  of 
this  otherwise  cheap  and  excellent  thickener. 

Flour  may  be  inferior  in  quality  from  damage  sus- 
tained by  the  wheat  before  grinding,  or  from  bad 
storage  afterwards,  from  carelessness  in  sieving,  or  from 
the  presence  of  sand  and  dirt.  The  flour  used  for 
thickening  shoidd  always  be  sound  aud  uninjured,  and 
have  been  subjected  to  the  finest  possible  8ie\'ing  after 
grinding.  There  are  some  kinds  of  flom-  which  have 
suficrcd  damage  of  a  nature  which  unfits  them  for 
human  food,  but  which  remain  perfectly  good  for  the 
printer's  purpose,  though  as  a  general  guide  it  may  be 
taken  that  flour  unfit  for  making  good  bread  is  not  fit 
for  making  good  colour;  but  the  converse,  as  before 
stated,  does  not  hold,  many  of  the  best  qualities  of  flour 
for  bread  making  are  not  fit  for  making  good  colour. 

In  the  artificial  gums  the  difliculties  occasionally 
found  in  working,  apart  from  those  previously  treated 
of  arising  from  a  non-homogenous  mixture,  are  mainly 
due  to  insoluble  organic  matters  and  fine  grit.  The 
insoluble  organic  matters   are   chaiTcd   particles  of 
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starch  burned  in  the  roasting,  or  in  the  case  of  British 
gums  made  from  low  qualities  of  wheaten  starch,  they 
arise  from  the  partial  decomposition  by  heat  of  the 
gluten  left  in  the  starch,  and  this  may  sometimes  be 
in  such  quantity  its  to  occupy  one-fourth  of  the  volume 
of  the  gum  water,  and  offer  great  resistance  to  strain- 
ing as  well  as  inferior  resulta  in  printing  from  the 
sticking  in  of  this  matter  in  the  engraving.  The  pre- 
sence of  burned  particles  of  starch  seldom  produces 
snappers  in  working,  but  the  grating  or  rattling  noise 
of  the  doctor  on  the  roller  indicates  that  there  is  an 
undue  strain  upon  Ijoth  the  doctor  and  roller. 

All  manufactured  thickenings  contain  a  greater  or 
less  quantity  of  exceedingly  fine  sand  or  grit,  which 
appears  unavoidable,  but  the  quantity  present  varies 
according  to  the  care  exercised  in  their  preparation. 
This  is  to  be  distinguished  from  the  grains  of  sand  pre- 
viously referred  to  as  producing  snappers,  doctor  streaks, 
and  roller  scratches.  Sand  ean  be  removed  by  cai'eful 
straining,  but  this  substance  which  is  called  grit  for 
distinction  is  too  fine  to  be  so  separated,  and  con- 
sequently too  fine  to  produce  streaks  or  snappers,  but 
has,  nevertheless,  a  Iiighly  injurious  action  upon  the 
doctor  and  roller  when  present  in  a.  certain  quantity. 
This  grit  has  comparatively  a  high  specific  gravity, 
and  settles  out  pretty  well  from  those  thickenings 
which  are  tolerably  thin  when  hot,  such  as  calcined  . 
farina  or  the  more  soluble  gums;  but  in  the  thicken- 
ings which  are  somewhat  pasty,  the  grit  is  held  in 
suspension  and  there  is  then  no  means  of  completely 
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removing  it.  The  effect  in  the  printing  machine  is  to 
rapidly  spoil  the  doctor  edge,  and  cover  the  surface 
of  the  roller  with  an  infinity  of  fine  scratches,  or  in 
other  words,  to  entirely  take  the  polish  off  the  roller; 
in  a  short  time  these  scratches  begin  to  carry  colour 
enough  to  spoil  the  work.  In  bad  cases  of  calcined 
farina  or  artificial  gum  thickenings,  I  have  known  the 
roller  to  require  polishing,  and  the  doctor  whetting-up 
in  a  quarter  of  an  hour's  working,  notwithstanding 
every  pains  had  been  taken  to  strain  the  colour  in  the 
most  perfect  manner.  To  make  this  grit  visible  and 
to  ascertain  the  quantity  present  in  a  given  thickening 
is  not  difficult.  For  a  colour  shop  experiment,  a  ff  w 
pounds  of  tlie  gum  may  be  boiled  with  water  in  a 
clean  copper,  with  the  addition  of  as  much  muriatic 
acid,  or  sulphuric  acid,  or  a  mixture  of  the  two  acids 
as  suffices  to  destroy  the  thickness  of  the  guBi,  and 
make  it  as  thin  aa  water,  then  by  leaving  the  liquor 
at  rest  for  a  time  the  grit  settles  down,  the  liquor  may 
be  drawn  off  as  closely  as  possible  to  the  sediment, 
and  fresh  water  added  to  wash  away  the  acid  liquor, 
and  lastly,  the  sediment  dried  and  removed  from  the 
pan.  Along  with  the  grit  there  usually  precipitates 
a  quantity  of  flocculent  organic  matter  which  may 
disguise  or  even  hide  its  appearance,  this  may  be  made 
to  disappear  by  cautiously  heating  the  whole  to  red- 
ness in  a  platinunj  -or  other  suitable  vessel,  and  then 
the  grit,  if  any,  will  be  found.  It  is  finer  than  the 
finest  hour  glass  sand,  exceedingly  mobile,  running 
like  quicksilver  through  the  finest  sieves,  but 
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hard,  and  poBsessing  iu  a  high  degree  the  power  of 
abrading  the  surface  of  metal  or  of  glass.  I  have 
never  found  any  manufactured  gum  perfectly  free 
from  this  grit,  the  lowest  amount  in  the  best  gums 
was  about  one  of  grit  per  thousand  of  gum,  there 
never  was  any  complaint  from  the  printers  when  the 
quantity  of  grit  did  not  exceed  two  per  thousand, 
which  amount  may  he  looked  upon  as  unavoidable. 
The  worst  gum  I  have  tested  was  a  supply  of  the  so- 
called  purple  gum,  made  from  potatoe  starch  and  sago 
Hour,  which  contained  sixteen  grains  of  grit  per 
thousand  of  gum,  and  being  required  for  rather  fine 
covers  in  madder  purjjles,  gave  rise  to  many  trouble- 
some stoppages  and  complaints,  and  much  Injury  to  the 
rollers.  The  quantity,  as  stated  per  thousand,  docs 
not  seem  large,  but  it  actually  amounts  to  about  an 
ounce  and  a  quarter  in  every  gallon  of  five  ]X)und3 
gnm  water,  and  has  a  tendency  to  accumulate  in  the 
colour  box,  and  under  the  doctor,  till  the  machine 
printers'  complaint  that  the  colour  is  nothing  but 
sand  Boems  almost  justified.  On  open  patterns  con- 
suming much  colour  there  is  loss  accumulation  of 
impurities  in  the  colour  box ;  as  above  stated,  it  is 
in  fine  patterns  not  requiring  much  colour  that  the 
evil  is  most  severely  felt.  The  grit  would  appear  to 
be  in  part  derived  from  the  millstones  used  in  grind- 
ing ;  some  also  is  due  to  earthy  matter  attached  to 
the  potatoes  or  grain  used  for  making  starch. 


-With  all  good  colours, 
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the  calico  on  the  course  of  printing,  either  takes  the 
colour  completely  out  of  the  engraving,  or  it  at  least 
saturates  itself  with  the  colour,  leaving  only  the  excess 
in  the  sunk  parts  of  the  roller.  Colours  ai-e  some- 
times faulty  in  not  properly  and  evenly  leaving  the 
engraved  parts  of  the  roller  when  the  cloth  is  pressed 
into  the  engraving  as  usual,  by  the  bowl  and  its 
coverings,  and  then  the  colour  is  said  to  "  stick " 
in  the  engraving  ;  the  fact  being  that  from  some  defect 
or  want  of  homogenity  in  the  colour,  it  adheres  too 
strongly  to  the  copper,  and  resists  in  great  part  the 
capillary  attraction  of  the  cloth ;  the  engraving  in 
consequence  becomes  more  or  less  filled,  and  the 
impression  produced  is  correspondingly  defective. 
This  inconvenience  mostly  occurs  with  colours  con- 
taining insoluble  matters  in  suspension.  A  sort  of 
mechanical  separation  takes  place  in  the  printing, 
the  soluble  part  of  the  colour  is  absorbed  by  the  fibre, 
with  a  portion  of  the  insoluble,  while  a  larger  portion 
of  the  insoluble  is  rejected  and  remains  in  the  engrav- 
ing, frequently  adhering  with  great  tenacity  and 
accumulating  to  such  an  extent  as  to  necessitate 
stopping  in  order  to  clear  the  roller.  Now  it  may 
be  said  that  all  the  colours  used  in  calico  printing 
whicli  contain  colouring  matters  in  conjunction  with 
mordants  or  fixing  agents,  consist  of  insoluble  matters 
held  in  suspension  by  the  thickening,  and  it  might  be 
supposed  that  tlie  incovenience  of  sticking  in  would 
be  very  common  in  all  steam  and  pigment  colours, 
BOt  so ;  it  is  exceptional  and  properly  c 
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sidered  aa  owing  to  want  of  care  in  the  preparation 
uf  the  colour  or  some  defect  in  the  materialB  employed. 
t)f  the  various  colours  liable  to  this  inconvenience  in 
printing  I  will  only  at  this  point  refer  to  three,  which 
arc,  perhaps,  the  most  conspicuous,  namely : — catechu 
l>rown,  steam  bhie,  and  pigment  green,  because  they 
may  be  said  to  be  typical  of  all  the  others.  In  catechu 
brown  there  is  no  insoluble  precipitate  puqjosely  pro- 
duced in  making  the  colour,  but  it  is  a  characteristic 
of  catechu  solution  at  the  strength  employed  in  printing 
to  gradually  separate  into  soluble  and  insoluble  parts; 
but  as  in  all  the  usual  methods  of  making  catechu 
browns,  the  thickening  is  mixed  with  the  solution  of 
catechu  before  the  separation  occurs,  and  the  precipi- 
tated matter  should  therefore  be  in  the  finest  state 
of  division,  and  in  the  most  favouralde  condition  for 
printing ;  and  when  the  colour  does  not  work  well, 
the  cause  may  be  faii-ly  attributed  to  a  want  of  proper 
solution  in  the  first  instance,  or  to  the  presence  of 
impurities  of  a  resinous  nature  in  the  catechu  which 
separate  and  adhere  to  the  copper  at  the  bottom  of 
the  engraving,  In  the  old  steam  blue,  called  royal 
blue,  a  considerable  portion  of  the  insoluble  prussiate 
j..of  tin  is  mixed  with  the  more  soluble  constituents  of 
^e  colour,  and  it  is  this  ingredient  which  remains  in 
she  engraving  ;  the  fault  in  this  case  and  in  all  similar 
ises  where  a  separately  made  insoluble  pulp  or  pre- 
idpitate  foims  a  pai-t  of  the  colour,  as  in  steam  greens, 
lives,  topical  indigo  colours,  resists,  and  alizarine 
1  coloui-s,  resides  in  want  of  care  in  the  prepara- 
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tioii  of  the  added  insoluble  matter  or  want  of  skill 
in  incorporating  it  with  the  thickening;  either  the 
prussiate  of  tin,  for  example,  has  been  carelessly  pre- 
cipitated, and  is  coarse  and  granular,  instead  of  being 
fine  or  smooth,  or  when  mixing  it  with  the  thickening 
care  has  not  been  taken  to  so  mis  it  aa  to  diifiise  it 
thoroughly  thi'ough  the  mass.  The  pigment  green  (vert 
guignct)  has  been  a  source  of  general  trouble  to  colour 
mixers  and  printers  from  this  defect  of  stickiug  in  the 
engraving,  and  it  may  be  taken  as  tj^iical  of  the  claas 
of  insoluble  mineral  pigments  which  might  be  used  in 
calico  printing,  most  of  which  have  fellen  into  disuse 
on  account  of  sticking  in  and  other  difficulties  in 
printing,  and  if  it  had  not  been  for  the  beauty  and 
permanence  of  its  colour,  Guignets'  green  would  have 
shared  the  same  fate  and  been  given  up  long  ago,  as 
too  difficult  and  uncertain  in  the  working.  But  the 
great  excellence  of  this  colour,  which  stands  quite 
alone  and  has  no  rival,  made  it  worth  while  to  go  to 
much  trouble  and  expense  in  its  appUcation.  When  well 
prepared,  and  not  too  old,  and  mixed  with  a  good 
quality  of  alljumcu,  it  prints  as  well  as  any  other 
pigment  colour,  so  that  frequently  two  or  three  thousand 
yards  of  calico  can  be  printed  with  or  without  a 
common  furnisher  and  without  changing  the  colour, 
the  engraving  remaining  quite  clean  and  the  impres- 
sion perfect.  But  most  usually  the  colour  begins  to 
stick  in  the  engraving  to  an  injurious  extent  before  a 
hundred  yanls  of  calico  have  been  printed ;  whether 
this  difference  ia  owing  to  a  less  perfect  state  of  divi- 
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sion  of  the  pigment  as  supplied,  changes  which  it  lias 
undergone  by  age,  carriage  and  vibration,  imperfect 
blending  of  the  pigment  with  the  albumen,  a  less 
suitable  quality  of  the  albumen  or  difference  in  the 
engraving  I  do  not  pretend  to  know,  for  my  experi- 
ments and  enquiries  were  frequently  unsuccessful,  and 
often  contradictory.  However,  the  evil  was  mitigated 
by  the  revival  of  the  brush  furnisher,  which,  though 
mentioned  in  the  earliest  patents  connected  with 
printing,  fell  into  disuse  until  it  became  necessary  to 
print  with  this  pigment.  The  circular  brush  at  once 
carries  the  colour  to  furnish  the  roller  and  clears  out 
the  pigment  sticking  in  the  engraving,  and  may  be 
profitably  employed  with  many  colours  which  have  a 
tendency  to  stick  in ;  it  must,  however,  be  looked  upon 
as  a  palliative  rather  than  a  remedy,  for  the  colour 
which  sticks  in  the  engraving  is  not  the  same  in  com- 
position as  that  taken  up  by  the  piece,  and  a  slow  but 
certain  change  takes  place  in  the  nature  of  the  colour 
in  the  box ;  further  inconvenience  arises  from  the 
greater  disposition  of  the  colour  to  froth  by  the  action 
of  the  brush,  and  the  not  unfrequent  coming-off  of 
the  bristles  into  the  colour,  causing  streaks  in  the 
printing.  All  that  the  colour  mixer  can  do  in  such 
cases,  is  to  direct  his  attention  to  obtaining  the  most 
perfect  mixture  possible  of  the  pigment  or  insoluble 
matter  with  the  thickening  employed,  and  to  so 
regulate  his  thickening  that  the  pigment  is  not  only 
kept  well  in  suspension,  but  so  divided  that  he  may 
imagine  every  particle  of  insoluble  matter  surrounded 
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by  a  sphere  of  thickening  sufficiently  dense  to  hold  it 
in  its  place  and  carry  it  along  with  it  upon  the  clotb. 
The  artifices  to  be  employed  arc  mostly  of  a  mechan- 
ical nature,  and  many  include  grinding  of  the  pigment 
on  a  painter's  slab  with  mullor,  or  in  a  paint  mill; 
protracted  stirring  or  agitation  of  the  pigment  with  the 
thickening,  as  by  mechanical  agitators  in  a  colour 
pan  and  the  like.  Chemical  agents  are  not  of  much 
uac,  though  it  ia  thought,  in  some  cases,  that  addition 
of  oil,  turpentine,  glycerine,  or  ammonin.  to  the  colour 
facilitates  its  working,  such  additioitP  may  I.)e  tried 
where  not  injurious  to  the  colour. 

Connected  with  the  above  there  is  occa-sionally  ob- 
served in  printing  what  may  be  called  the  "sticking 
on"  of  a  colour.  This  occurs  wlien  working  several 
coloui-s  together,  and  where  it  ia  the  property  of  one 
or  more  of  the  colours  to  be  coagidated  by  mixture 
with  some  of  the  other  colours,  as  for  example,  work- 
ing together  alizaiinc  red  with  logwood  black  and 
albumen  colours.  It  will  sometimes  happen  that 
where  the  first  albumen  colour  marks  oflT  upon  the 
plain  part  of  the  roller  following,  it  comes  into  contact 
with  a  film  of  jirecipitating  colour,  forming  a  tena- 
cious cement  on  the  roller,  which  is  not  taken  ofi'  by 
the  hnt  doctor  or  dissolved  off  in  the  colour  box,  and 
gradually  increases  in  depth  until  it  interieres  with  the 
cleaning  by  the  doctor.  I  have  noticed  tliis  mostly 
when  the  orange  pigment  from  red-lead  and  albumen 
waa  working  near  or  next  to  a  logwood  black  contain- 
ing aalts  of  chromium,  and  have  been  surprised  at  the 
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curious  formation  and  strong  attachment  of  the  sub- 
stance to  the  roller;  it  could  not  be  removed  by  a  stiff 
brush,  nor  even  by  wire-card  during  the  working,  and 
only  slowly  yielded  to  friction.  A  small  quantity  of 
oil  to  the  colours  usually  prevented  this  inconvenience. 
Frothing  of  Colours. — The  printer  is  at  times 
troubled  with  a  froth  forming  on  gum  or  albumen 
colours  during  the  working  which  may  increase  to  an 
extent  which,  besides  filling  and  overflowing  the  colour 
box,  renders  it  impossible  to  print  well,  for  the  engrav- 
ing instead  of  being  filled  with  good  substantial 
colour,  is  occupied  by  a  mixture  of  colour  and  air 
bubbles  which  of  course  gives  a  bad  impression  and  a 
light  shade.  Froth  in  colour  consists  of  an  assemblage 
of  air  bubbles,  and  is  formed  by  the  motion  of  the 
colour  causing  it  to  mix  with  air ;  but  why  some  colours 
allow  this  mixed  up  air  to  pass  away  and  escape  easily 
without  inconvenience  to  the  printer,  and  why  others 
retain  it  in  the  state  of  bubbles  with  such  remarkable 
tenacity  is  a  question  concerning  which  very  little  or 
nothing  at  all  is  known.  Gummy  or  gelatinous  fluids 
are  all  more  or  less  capable  of  retaining  air  in  bubbles, 
l)ut  soapy  and  albuminous  solutions  are  conspicuous  for 
the  permanency  of  the  froth  formed  in  them  by  air, 
probably  owing  to  a  greater  elasticity  or  tenacity  of 
the  thickening  matter,  and  it  is  common  to  attribute 
the  excessive  frothing  of  gum  colours  to  the  presence  in 
them  of  impurities  of  an  albuminous  kind.  Ordinary 
saline  solutions,  such  as  alum,  nitre,  or  common  salt, 
have  no  power  to  retain  air  bubbles  when  shaken  up 
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with  air.  The  only  salts  in  common  use  which  possess 
tliia  property  are,  curiously  enough,  the  acetates  so 
much  employed  as  mordants,  and  there  is  no  explana- 
tion of  the  fact.  As  a  general  rule,  froth  is  desti-oyed 
Ijy  the  addition  of  any  fluid  which  does  not  mix  with 
the  frothing  medium,  and  the  usual  remedy  for  a  frothy 
colour  is  to  add  a  certain  proportion  of  oil  or  other 
fatty  matter,  turpentine,  petroleum,  or  naphtha,  and 
witli  pigment  albumen  colours  ammonia  is  sometimes 
employed  as  a  preventative.  Frothy  colour  subsides 
in  great  measure  upon  standing  for  a  few  hours,  and 
leaves  colour  which  can  be  again  employed.  The 
colour  which  works  fairly  with  one  printer  may  froth 
excessively  with  another.  Upon  examination  this  will 
be  found  owing  to  some  difference  in  the  lapping  of 
the  furniaher,  or  the  speed  with  which  it  is  travelling, 
or  some  other  trifling  arrangement  in  the  working 
which  causes  the  colour  to  be  beaten  up  in  cont^A 
with  the  air  and  so  form  the  froth. 


Other  points  there  are  concerning  the  working  c 
colours  well  deserving  of  attention,  but  as  they  are 
peculiar  to  certain  colours,  and  do  not  admit  of  gene- 
ralization, their  consideration  is  postponed  to  another 
place. 


UPON   MORDANTS. 


The  word  "mordant"  is  found  in  use  amongst 
artists  at  least  four  hundred  years  ago  to  designate 
some  kind  of  varnish  by  means  of  which  gold  leaf 
could  be  securely  attached  to  various  materials,  as 
glass,  marble,  wood,  etc.  The  word  is  perhaps  not 
found  in  English  of  so  early  a  date,  but  in  medieval 
Latin  receipts,  it  is  used  as  "Ad  faciendum  mor- 
dantem  de  aleo"  to  make  a  mordant  with  garlic,  and 
also  in  Italian  ^'Mordente  di  sugho  d'aglo,  etc.,^  a 
mordant  from  garlic  juice.  The  word  then  came  to  be 
used  in  French  for  certain  chemical  preparations  found 
necessary  in  dyeing  textiles.  Berthollet  justifies  its 
use  as  being  appropriate  even  from  its  ancient  mean- 
ing; but  the  earlier  French  writers  upon  dyeing  con- 
sidered the  word  appropriate  because  it  seemed  to  be 
derived  from  the  French  verb  mordrey  to  bite,  to 
corrode,  for  they  considered  that  the  acids  were  the 
real  mordanting  part  of  salts  (as  for  example,  that 
alum  owed  its  mordanting  power  not  to  the  alumina 
but  to  the  sulphuric  acid  in  it),  and  that  they  acted 

*See  Menifield,  Arts  of  Painting,  i.,  94;  ii.,  623.  The  usual  mordant  for 
applying  gold  leaf  for  external  purposes  was  mastic  varnish  with  linseed  oil ; 
for  application  on  cloth,  paper,  etc.,  fish  glue  was  used  as  a  mordant. 
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l)y  Ijiting  into  or  corroding  the  cloth  and  laying  it 
open  to  absorb  colours.  The  term  mordant  thus 
come  into  use  in  other  languages  and  is  retained,  not- 
witlistanding  attempts  to  displace  it  by  words  of  more 
correct  deriviition. 

As  by  far  the  greater  number  of  colouring  bodies, 
roots,  barks,  woods,  insects,  etc.,  have  no  power  alone 
of  permanently  dyeing  vegetable  fibre,  but  can  at  best 
communicate  only  a  poor  stain  easily  washed  away  by 
water,  it  is  evident  that  at  whatever  date  cotton  and 
linen  fabrics  were  first  dyed,  it  must  have  been  sub- 
sequent to  the  discovery  and  use  of  some  of  the  raor- 
dants.  Of  the  several  ways  in  which  mordants  can 
be  applied  to  fibrous  matters,  the  most  refined  and 
tliat  which  shews  the  most  advance  in  the  knowledge 
of  the  art  is  when  they  are  applied  in  tlie  way  of  calico 
printing,  that  is  before  tlic  colouring  matter,  and  to 
certain  portions  only  of  tlic  cloth  to  be  dyed.  In 
modem  wi'itings  we  have  nothing  which  could  lead  us 
to  suppose  that  this  method  of  moi-dauting  was  known 
or  practised  in  Europe  until  about  the  middle  of  the 
seventeenth  centur}'.  It  is  quite  certain  that  at  that 
date,  and  periiaps  earlier,  printed  calicoes  were  im- 
ported into  Europe  from  India,  and  that  the  colours 
on  these  calicoes  were  such  as  could  only  be  obtained 
by  means  of  printing  with  mordants  and  afterwards 
dyeing.  There  is  also  every  reason  to  believe  that 
the  Hindoos  had  made  calico  prints  by  this  method 
from  very  remote  antiquity,  but  this  is  not  proved  bv 
any  documents,  for  the  earliest  accounts  we  have  ( 
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tlie  Indian  processes  are  not  earlier  than  1735  and 
1743,*  at  which  time  we  have  evidence  that  the 
English  were  iieai'ly  or  quite  aa  far  advanced  in  calico 
printing  aa  the  Himloos  themselves.  In  this  absence 
of  information,  what  then  i^  om-  astonishment  when 
we  find  that  the  Roman  author,  Pliny,  who  lived  in 
the  first  century  of  the  Christian  era,  gives  a  descrip- 
tion of  a  process  of  dyeing  after  printing  or  pencilling 
carried  on  in  Egypt,  which  may  be  taken  to  be  exactly 
what  he  would  have  written  as  a  description  of 
madder  dyeing  in  Lancashire  if  he  could  have  seen  it 
eighteen  hundred  years  afterwards.  He  says  "In 
Egypt  they  colour  cloth  in  a  very  remarkable  way, 
The  white  cloth  ia  imbued  vsith  certain  drugs  which 
have  no  colour,  but  which  can  absorb  dyes;  when  this 
is  done  the  cloth  does  not  shew  any  colour,  but  when 
it  ia  immersed  in  a  hot  dye  bath  it  directly  afterwards 
eomoa  out  coloured.  And  it  is  curious,  that  while 
there  was  only  one  colour  in  the  dye  bath  out  of  it 
several  appear,  the  one  colour  being  so  changed  by 
the  qualities  of  the  drugs  put  on  the  cloth;  these 
colours  do  not  wash  out ;  and  so  a  boiler  which  would 
confuse  and  mis  up  the  colours  of  dyed  goods  if  put 

P"  I  it,  makes  several  colours  out  of  one,  which  are  pro- 
uced  during  the  boiling.''t 
"Beaulieu  reporti^d  on  the  Indian  process  1735,  and  tbe  Miusionnty,  Katlier 
Coenrdoui,  in  1743.  EecuBil  des  Lettrea  Mifiantcs,  etc.,  vol.  iivi.  Teitilo 
ColoQiist,  L,  p.  17*. 

t  PinfpiDt  et  veites  in  j^^pti  inter  pauca  minibili  gentn,  condidR  vela 
j>09lqiiuu  attrivere  it!inent«s  non  coloribua,  Bed  colorem  aorbentibiu  medi. 
cnmentiB :  liiK  com  fscere.  odd  apparet  in  veils :  led  in  cortinam  pigmenti, 
tcrventis  raeraa,   post  momentum  eitrahuntur  pieta.     Minimiiue,  onm  sit 


I 
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From  this  extract  it  is  not  unreasonable  to  conclude 
that  the  Egyptians  were  acquainted  with  the  use  of 
mordants  and  the  production  of  multicoloured  designs 
by  one  dyeing  operation.  It  is  supposed  with  every 
appearance  of  probabihty,  that  the  Egj^itians  derived 
this  knowledge  from  tlie  Indians,  and  were  not  them- 
selves the  inveutoi'3,  for  the  hand  of  Egypt  does  not 
so  abundantly  produce  the  dyeing  materiab  and 
mineral  drugs  as  does  Hindostan,  where  many  of  them 
are  spontaneous,  and  it  may  be  almost  said  peculiar 
productions  of  the  country,  and  where  it  is  far  more 
likely  the  methotls  of  applying  them  were  first  dis- 
covered, and  perhaps  afterwards  long  forgotten  or 
disused.  For  the  next  mention  of  any  process  within 
my  knowledge  which  may  probably  refer  to  printing 
with  mordants  for  dyeing,  and  which  sounds  like  a 
faint  echo  of  Pliny's  language,  is  contained  in  the  title 
of  an  English  patent  granted  to  Francis  Pousset, 
April  10th,  1694,  No.  332,*  which  is  a  grant  for 
"fourteen  yearcs  especiall  licence,  power,  privehdge, 
and  authority  to  erect,  vee,  teach,  exei-cise,  and  put 
in  practice,  and  enjoy  all  the  benefits,  etc.,"  arising 
from  an  invention  of  "a  new  way  of  preparing  crapes, 

unua  in  cortiniL  color,  ex  illo  alius  atijue  nlius  lit  is  Teste,  accipientu  medic*- 
raeuti  qiuilitato  muUtiis:  nee  postea  nblui  patnt.  ltd  coitiiu  noQ  dnbie 
cDufiisura  colorca  ai  pictoa  ai^ciperi't,  digcdt  cos  ex  uao,  piugitqae  dam  coqaiL 
Pljnii,  1.  XXXV.,  cap.  u. 

Deleval  appenn  to  iuTe  been  the  Bret  to  dnw  atteutioD  to  ttiis  purage  in 
a  paper  rend  to  the  Literary  and  Pbilosopliical  Suuiet;  of  Manchester,  but  it  b 
not  to  be  found  in  the  second  voIiiidd  of  the  Uemoira,  1TB6,  though  Dr.  Henr; 
jjivea  vet  *o  it,   it  utoura  in  a  notn,  p.  xxiiii.  of  the  pMtco  to  his 

"Kip'  S«in'.''  ''t''-.  Loodon.  17/7. 

*  '  ^ppcificn lions,  i.,  p.  10.  ^^^^h 
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ami  all  other  sorta  of  woollen  stuffs  and  silks  in 
flowers,  ramagea,  and  all  other  figurea  whatsoever, 
be/ore  they  be  dyed,  but  wlii(;h  appears  after  the 
dyeing  of  them  by  the  dyers,  in  different  colours 
vpon  the  same  piefie."  Although  this  is  probably  the  . 
earhest  modem  mention  of  mordants  used  in  printing, 
it  is  certain  that  tlie  English  employed  them  at  earlier 
dates,  since  "it  is  admitted  that  about  the  year  1700, 
they  had  arrived  at  great  excellence  in  imitating 
Indian  prints,  and  so  early  as  January  22nd,  1624, 
we  fiad  a  grant  to  William  Shipman  to  "vse,  exercise, 
practise,  putt  in  vse,  the  sowing,  setting,  and  planting 
of  the  herabe,  roote,  or  plant,  called  madder,  of 
bringing  of  the  same  to  his  full  pfeecion  of  growth, 

id  also  to  vse,  practise,  and  put  in  vse,  the  miaterie, 
and  science  of  breaking,  drying,  dressing,  and 
p'paring  the  same  for  dying,  etc,"  The  cultivation 
of  madder  in  England  can  hardly  have  been  intended 
fur  anything  but  dyeing  either  Turkey  reds  or 
printed  cloth,  and  as  there  ia  no  evidence  that  Turkey 
red  dyeing  was  known  or  practised  in  England 
for  fully  a  century  after  the  date  of  this  pateut,  there 
ia  a  strong  presumption  that  it  was  used  for  dyeing 
printed  mordants.  The  current  statements  are,  that . 
'.  English  derived  their  first  knowledge  of  this  use 
mordants  from  the  Dutch,  and  I  do  not  know  of 

ly  evidence  which  can  be   brought  either  to  con- 

.ct  them  or  support  them.    Tn  the  excellent  article 

ipon  calico  printing  in  Ure'a  Dictionary,  it  is  stated 

it  in  a  pamphlet  published  in   1677,   Sir  Joshua 


urui 

^Lmd 
Htte, 
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Child,  a  distinguished  director  of  the  East  India 
Company  mentions  that  calicoes  were  then  brought 
over  from  India  to  be  printed  in  this  country  in 
imitation  of  the  Indian  printed  chintzes,  how  much 
earlier  than  1677  they  were  brought  over  it  is  not 
stated,  and,  as  on  the  part  of  the  Dutch,  no  date  so 
eai'ly  is  ([uotcd,  it  is  quite  reasonable  to  conclude 
from  the  existing  evidence  that  the  Elnglish  have  a 
better  claim  than  the  Dutch  to  be  considered  as  the 
originators  or  introducera  of  calico  printing  by 
mordant  in  Europe.* 


A  mordant  may  be  defined  as  a  substance  which  has 
the  property  of  uniting  in  im  intimate  manner  both 
with  fibrous  material  and  colouring  matters.  As  before 
stated,  the  great  majority  of  colouring  matters  have  no 
power  of  80  closely  fixing  themselves  upon  fibres  as  to 
produce  permanent  colouration  of  them,  and  it  is 
necessary  to  bring  into  use  a  third  substance  whose 
powers  extend  on  two  sides,  and  which  being  capable 
of  exerting  an  attractive  force  on  both  fibre  and  colour- 
ing matter  permits  a  sort  of  combination  to  take  place 
which  could  not  be  otherwise  effected.  This  third 
substance,  whether  it  lie  a  mineral  salt,  a  vegetable 
extract,  or  an  animal  product,  is  to  l>e  considered  as  a 
mordant.  It  forms  a  constituent  part  of  the  colour  as 
it  appears  upon  the  fibre,  and  consequently  those  other 
bodies  which  are  used  in  dyeing  to  facilitate  the  opera- 


*Sce  Aliridgmcnts  of  3[icoifi 
pour  la  coloration  des  Etofies,  ii 


L,    {I,  3.      DalirtU'Ausset  Mat^nanx 
Tcitil«  Colourut,  i.,  p.  331, 
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tions,  but  which  do  not  form  an  integral  portion  of 
the  finished  colour,  are  not  properly  to  be  considered 
a3  mordants,  though  sometimes  incorrectly  so  called. 
I  propose  now  to  consider  separately  the  mordants  in 
use,  and  afterwards  to  enter  upon  some  generalities 
upon  them,  including  the  theories  which  endeavour  to 
explain  their  action. 

It  is  convenient  to  divide  the  mordants  into  three 
classes,  of  mineral  mordants,  vegetable  morilants,  and 
animal  mordants,  and  to  take  them  in  this  order. 

Mordants  of  Alumina. — Alumina  is  the  most 
ancient  and  most  generally  useful  of  all  mordants,  not 
so  much  as  employed  by  itself,  but  as  the  primary 
material  from  which  other  aluminous  compounds  are 
most  conveniently  prepared.  It  was  known  to  tho 
ancients,  and  employed  by  the  Greeks  and  Romans  in 
dyeing ;  some  doubt  has  been  expressed  by  Beekman 
as  to  whether  what  was  called  alum  by  the  ancient 
writers,  especially  Phny,  was  the  same  as  our  alum; 
but  I  think  Bancroft  has  proved  that,  though  the 
ancient  writers  did  include  several  metallic  salts  of 
iron,  copper,  and  zinc  amongst  the  alums,  that  they  had 
possession  and  made  use  of  an  alum  similar  or  identi- 
cal with  what  is  now  known  in  common  language  as 
alum,  and  this  without  having  any  knowledge  of  its 
composition.  For  though  alum  is  now  manufactured 
by  the  artificial  combination  of  its  elements,  there 
existed,  and  do  yet  exist,  alum  mines,  notaljly  in  the 
neighbourhood  of  Rocca  (Edessa),  near  Smyrna,  and 
in  several  parts  of  Italy,   where  there  is  or  was  an 
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abundance  of  miiieral  called  alunite,  which  contains 
all  the  elements  of  potassh  alum,  and  from  which  the 
alum  was  easily  obtained  in  a  state  of  almost  perfect 
purity  by  very  simple  processes.  The  so-called  roche 
or  rock  alum,  from  tho  Levant,  was  the  alum  mor- 
dant employed  by  the  European  dyers  of  the  middle 
ages,  until  the  introduction  of  the  method  of  extract- 
ing alum  was  introduced  into  Italy  in  the  fifteenth 
century,  when  it  was  displaced  by  the  so-called  Roman 
alum,  which  was  noted  for  its  purity  and  maintained 
an  almost  exclusive  reputation  until  about  the  com- 
mencement of  the  present  century,  when  it  met 
formidable  competition  owing  to  the  improved  methods 
of  preparing  alum  artificially  from  schists  and  after- 
wards from  clay. 

The  original  alum  is  a  chemical  salt  of  somewhat 
complex  composition,  containing  besides  the  base 
alumina,  sulphuric  acid,  potash,  and  water  in  definite 
and  unvariable  proportions.  In  chemical  language  at 
the  present  day  as  in  the  language  employed  by  Pliny 
eighteen  hundred  years  ago,  the  word  alum  is  em- 
ployed for  a  variety  of  salts  which  have  the  same  form 
and  internal  constitution,  but  very  different  chemical 
l^ropertiea  and  which  contain  other  bases  than  potash  or 
alumina ;  but  in  this  part  we  have  only  to  treat  of  those 
kinds  of  alum  found  in  commerce  and  used  for  mordants ; 
of  these  there  are  three  kinds  (1)  potash  alum,  which  is 
the  oldest  kind  of  alum;  (2)  ammonia  alum;  and  (3) 
patent  alum,  or  siUphate  of  alumina.  The  potash 
alum  may  be  looked  upon  as  made  up  of  sulphate  of 
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alumina,  sulphate  of  potash,  and  water  ;  the  ammonia 
alum  as  coutaining  sulphate  of  alumina,  sulphate  of 
ammonia,  and  water ;  and  the  patent  alum  as  being 
composed  of  sulphate  of  alumina  and  water  only. 
The  following  table  shews  the  amounts  of  pure 
alumina,  sulphuric  acid,  potash,  ammonia,  and  water 
in  100  parts  of  the  above  three  varieties  when  they 
are  in  a  pure  state  : — 

12  3 

»,     Alumina  10-83  1134  16  42 

Potash 996    

Ammonia 375  


Sulphuric  Acid    3371    35-29  35-99 

Water 45-51    49-62  48-59 


I 


The  sulphate  of  alumina  or  patent  alum  does  not 
occur  in  commerce  in  a  well-defined  crystalline  state, 
and  its  composition  may  vary  considerably  from  that 
given  above,  which  is  for  the  salt  containing  eighteen 
equivalents  of  water,  but  the  potash  and  ammonia 
alums  of  commerce,  though  they  may  contain  small 
quantities  of  impurities,  will  seldom  vary  from  the 
numbers  given  more  than  1  per  cent,  in  any  of  the 
constituents. 

Employed  as  mordants,  these  three  alums  may  be 
eneral  terms  to  have  precisely  the  same  pro- 
perties, and  what  we  have  to  say  of  one  of  them  in 
this  respect  will  be  true  for  the  rest,  Alum  alone  has 
only  feeble  mordanting  powers  for  any  kind  of  fibre  ; 
applied   to   vegetable    fibre,    it  appears    to  be  quite 
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destitute  of  mordanting  power,  for  even  when  dried 
upon  cotton  or  linen  it  can  be  wholly  washed  out  agaiu 
with  pure  water,  no  separation  of  alumina  having  taken 
place,  the  salt  having  undergone  no  change  or  decom  ■ 
position.  Silk  and  wool  boiled  in  a  solution  of  alum 
or  left  long  in  contact  with  it,  do  seem  to  exercise  a 
alight  decomposing  action  upon  the  salt  and  become 
mordanted;  but  it  is  not  common  to  employ  alum, 
even  with  these  fibres,  without  the  admixture  of  some 
other  substance  which  aaaists  in  the  separation  of  the 
alumina  and  its  deposition  upon  the  fibre  in  an  insolu- 
ble state,  for  the  sulphate  of  alumina  is  a  salt  of  much 
stability,  its  acid  is  a  strong  acid,  and  the  alumina 
cannot  be  mthdrawn  from  it  by  the  action  of  fibrous 
matter,  except  in  very  dilute  solutions,  and  con- 
sequently, in  very  small  quantities.  When  chemical 
agents  are  added  to  the  alum,  such  as  chalk,  soda, 
tartar,  or  sugar  of  lead,  profound  internal  changes 
takes  place,  new  compounds  are  formed,  and  it  is  no 
longer  alum  that  we  have  to  deal  with,  but  some  other 
aluminous  salt ;  we  may,  therefore,  dismiss  alum 
proper,  and  proceed  to  consider  the  various  mordant- 
ing compounds  made  from  it,  either  directly  for  the 
use  of  the  dyer  or  printer,  or  indirectly  in  the  course 
of  the  operations  of  manufacture.  The  most  important 
of  these  is  the  red  mordant,  including  as  it  does  in  ita 
history  and  theory,  almost  the  whole  ground  of  general 
mordanting, 

Eed  Mordant.— By  this  name  is  generally  under- 
stood the  a^jetate  of  alumina  of  the  calico  printc 
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which  is  also  very  commonly  called  red  liquor.  The  first 
red  mordants  for  calico  printing  of  which  we  possess 
any  records  were  made  by  adding  jjotash,  soda,  or 
chalk,  to  solution  of  alum,  and  in  this  the  practice  of 
the  Turkey-red  dyers,  no  doubt  led  the  way,  for  the 
most  intelligent  observers  of  the  methods  in  use 
always  reported  that  soda  or  potash  was  added  to  the 
aliun  in  the  mordanting  proceaa.  Rhyiner,  who  wrote 
about  Calico  Printing  in  the  middle  of  the  last  century, 
gives  a  receipt  dated  1738,  whith  runs  as  follows: — 
9  lb.  of  water  boiled  with  ^  lb.  of  Brazil  wood,  so 
that  the  resulting  mordant  might  be  properly  sight- 
ened,  and  then  1^  lb.  alum,  |  lb.  soda,  ^  lb.  white 
arsenic,  and  ^  lb.  yellow  arsenic,  dissolved  or  mixed 
up  with  the  hot  liquid,  which  was  afterwards  thickened 
with  gum ;  another  receipt  of  the  same  date  leaves 
out  the  arsenical  bodies  and  substitutes  salammoniac 
in  the  follofting  quantities  : — 

Weak  BrazUwood  decoction 1  j  gallons. 

I           Red  alum  (Roman)    2  J  lb. 
Soda  lOJor. 
Salammoniac lOJ  oz, 
Thicken  with  gum  Senegal. 
These  are  the  oldest  receipts  that  I  know  of  for  the 
red  mordant  for  printing. 

In  the  account  given  by  the  Jesuit  Missionaries  of 
the  method  of  calico  printing  in  India,  about  1742, 
they  make  mention  only  of  alum,  but  speak  of  it  as 
being  dissolved  in  certain  bitter  waters,*'  which  woidd 
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seem  to  have  been  of  an  alkaline  nature,  for  mention 
is  made  of  the  possibility  of  a  precipitate  taking  place, 
which  must  be  guarded  against.  Rhyiner,  who  was 
well  acquainted  with  the  practice  of  calico  printing  in 
hia  time,  states  the  arsenic  is  not  necessary  in  red 
mordants,  and  the  only  essential  materials  are  alum, 
and  either  chalk  or  soda,  and  the  utility  of  these  sub- 
stances eousisted  in  their  causing  the  alum  to  boil  up, 
swell,  and  effervesce,  and  so  work  and  mix  it  up  with 
the  other  drugs ;  this  effect,  due  to  tlie  liberation  of 
carbonic  acid  gas  from  the  chalk  or  soda,  is  part  of  a 
chemical  action  which  took  place,  but  of  which  nothing 
was  known  in  those  days.  The  earliest  definite  men- 
tion of  the  use  of  the  acetate  of  lead  along  with  alum 
is  in  an  English  patent,  dated  August  7th,  1742,  No. 
58G,  to  Daniel  Cbappel,  and  was  for  printing  "  several 
sorts  or  species  of  woollen  manufactures,"  "such  as 
goods  made  of  all  wool,  goods  made  of  worsted  and 
silk,  and  of  plain  mohair  of  several  kinds."  "  All  the 
aforesaid  goods  are  to  be  printed  with  prints,  cut  or 
car\ed  in  wood,  in  the  same  manner  as  calicoes  or 
linens  are  printed,  with  a  preparative  made  of  allom, 
arsnick,  white  argj'l  chalk,  and  saccarum  satumi,  mixed 
altogether  in  liquor,  thickened  with  gum  arabick, 
which  produces  several  different  colours  when  dyed." 
"And  for  producing  several  different  shades  of  the 
several  different  colours,  the  vitriol  of  mars  is  to  be 
added  to  tlic   materials  above-mentioned,  which  will 
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varigate  the  aeveral  colours  into  stronger  or  weaker 
shades  wlien  dyed  with  madder  or  other  dye-atuffa 
used  by  lineu  prmteiB."* 

It  would  appeal"  from  this  patent  tiat  the  inventor 
was  only  applying  to  woollen  and  silk  goods  some- 
thing already  known  to  the  printers  who  dyed  with 
madder ;  the  use  of  acetate  of  lead  in  making  mor- 
dants may  therefore  have  been  common  in  England 
before  1742,  but  was  certainly  in  use  at  that  date. 
In  one  of  Rhyiuer's  receipts,  dated  1754,  an  amount 
of  acetate  of  lead  equal  to  one-third  of  the  weight  of 
alum  is  prescriljed,  and  along  with  these  essential 
matters  we  find  smaller  quantities  of  white,  yellow, 
and  red  arsenic,  orpiment,  common  salt,  potashes, 
saltpetre,  vinegar,  and  soda ;  the  same  wTiter  gives  a 
aeries  of  receipts  up  to  1774,  and  in  that  year  it  is 
noted  they  commenced  to  make  the  red  mordant  by 
decomposition  of  alum  with  sugar  of  lead  without 
any  other  drugs.  In  a  manuscript  of  J,  M.  Hauss- 
maun,  dated  1792,  there  are  receipts  for  various  red 
mordants  which  contain  nothing  but  alum,  sugar  of 
lead,  antl  water  in  proper  proportions,  and  with  plain 
and  good  instructions  for  putting  them  together,  so 
that  at  this  date  we  may  consider  the  red  mordant 
had  aiTivcd  at  perfection.  In  the  first  edition  of 
Bancroft's  Philosophy  of  permanent  colours,  1794,  he 
says  upon  this  subject ;  "  But  the  greatest  European 
improvement  in  this  art  (calico  printing)  respects  the 
aluminous  mordant,  and  depends  upon  the  employ-  j 

^Ht   'Ssccarum  Mitumi  U  sugar  of  lend  I  vitriol  of  man  Usalphatc  of  iron.  ^^^^| 
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mcnt  of  sugar  of  lead  (acetite  of  lead),  or  the  oxyd 
of  that  metal  dissolved  by  distilled  vinegar  and 
crystallized ;  which  within  the  memory  of  man  has 
been  gradually  brought  into  use,  without  any  theory 
or  even  suspicion  of  its  true  effect,  or  of  the  way 
in  which  it  proved  highly  useful.  This  improved 
aluminous  mordant  is  now  generally  made  by  dissolv- 
ing 3  lb.  of  alum  in  a  gallon  of  hot  water,  then  adding 

1  lb.,  or  in  some  particular  cases,  1^  lb.  of  the  acetite 
or  sugar  of  lead,  stirring  the  mixture  well  during  two 
or   three    days,    and    afterwards   adding    to  it  about 

2  oz.  of  potash,  and  as  many  of  clean  powdered 
chalk  (carlionate  of  lime)." 

Dr.  Heniy^*  assumed  that  Pliny's  description  of  the 
method  of  dyeing  in  Bgypt  indicated  the  existence  of 
a  very  advanced  state  of  chemical  knowledge  in 
Eastern  countries  at  remote  periods,  and  that  the 
preparation  of  acetate  of  lead  and  its  action  upon 
alum  must  have  been  understood,  but  if  we  except 
the  deductions  which  may  Tie  made  from  this  curioua 
passage  in  Pliny,  there  is  not  the  slightest  evidence 
that  the  Hindoos  ever  employed,  or  even  knew  of 
such  a  salt  as  acetate  of  lead,  it  certainly  was  not 
known  there  at  the  close  of  the  last  century.  Not- 
withstanding this,  it  would  not  be  safe  to  conclude 
that  the  acetate  of  alumina  in  one  form  or  other  was 
not  used  at  very  remote  periods.  It  does  not  seem  to 
have  been,  known  to  Bancroft,  or  other  writers  at  the 
close  of  the  eighteenth  century,  that  any  other  neutral 
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acetate  mixed  with  alum  would  produce  . 
results  to  the  acetate  of  lead,  and  aa  acetic  acid  may 
lie  said  to  be  a  universal  and  almost  a  spontaneous 
product,  nothing  is  easier  to  conceive  than  that  it 
should  be  employed  by  the  ancient  printers  and  dyers 
in  conjunction  with  soda,  potash,  or  lime,  bases  wliich 
they  had  always  at  hand,  and  that  by  hap-hazard 
additions  they  did  actually  come  into  possession,  and 
apply  a  real  acetate  of  alumina  mordant.  Practical 
success  in  this  and  similar  cases  does  not  neces- 
sarilly  point  to  any  scientific  knowledge,  the  results 
are  owing  to  happy  chance  and  intelligent  observation, 
which  enables  the  original  accidental  mixture  to  be 
again  obtained.  We  have  an  instance  of  the  incapacity 
of  even  an  intelligent  writer  to  admit  or  recognize  the 
utility  of  this  very  acetate  of  lead  in  the  writings  of 
Ehyiner,  previously  referred  to,  who  knowing  it  was 
used  in  his  own  works  for  the  red  mordant,  still 
adhered  to  his  theory  that  alum  and  chalk  alone  con- 
stituted the  red  mordant,  and  the  sugar  of  lead, 
arsenic,  nitre,  common  salt,  and  other  things  used  had 
little  or  no  effect  on  the  prepai-ation.* 

The  writer  of  the  article,  Colour,  in  Ree'a  Eneyclo- 
pjedia  {about  1804),  gives  various  receipts  for  red 
liquors  to  be  made  from  alum  and  Dutch  sugar  of  lead, 
and  announces  himself  as  the  discoverer  of  the  process 
of  substituting  the  cheaper  acetate  of  lime  for  the 
acetate  of  lead.  In  1805,  January  23rd,  Jones'  patent, 
3^0.  2813,  sufficiently  well  indicates  that  the  use  of  the 
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acetate  or  pyrolignite  of  lime  for  the  preparation  of 
alumina  and  iron  mordants  was  well  understood. 

Bancroft,  and  other  writers  of  the  end  of  the 
eighteenth  century,  were  perfectly  aware  that  the 
printers'  red  mordant  was  not  a  pure  acetate  of 
alumina,  the  amount  of  the  acetate  of  lead  in  use 
never  being  sufficient  to  decompose  the  whole  of  the 
alum ;  but  it  was  left  to  M.  Daniel  Koechlin,  in 
1827,*  to  formally  prove  that  there  was  no  practical 
advantage  in  fully  decomposing  the  alum,  and  this  was 
to  meet  the  theoretical  objections  of  Sfebille-Auger, 
who,  finding  that  the  printers  always  used  less  than 
the  actual  amount  of  lead  required  to  fully  decompose 
the  sulphate  of  alumina  of  the  alum,  declared  that 
there  was  loss  of  all  that  alum  which  was  not 
decomposed,  and  that  it  amounted  to  as  much  as  60 
per  cent,  of  the  salt.     He  said  that  instead  of  using 

3  lb.  of  acetate  of  lead  to  4  lb.  of  alum,  which 
appeared  to  be  the  most  usual  quantity  employed  in 
practice,  there  should  be  5  lb.  of  acetate  of  lead  to 

4  lb.  of  alum,  the  proportions  required  to  displace  all 
the  sulphuric  acid  of  the  sulphate  of  alumina  without 
aflfecting  the  sulphate  of  potash,  to  decompose  which 
would  require  a  still  further  quantity;  so  that  in 
employing  only  3  lb.  acetate  of  lead  to  4  lb.  of  alum, 
there  would  be  1^  lb.  alum  undecomposed.  Koechlin 
might  easily  have  given  the  practical  answer,  that 
calico  printers  had  tried  all  possible  proportions  of  the 
two  salts,  and  had  fixed  each  one  for  himself  that 

*  Bull,  de  Mulh.  i.,  p.  326. 
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which  was  found  suitable,  and  that  not  only  was  there 
no  advantage  in  fully  decomposing  the  alum,  but 
moreover  that  a  good,  permanent,  and  reliable  red 
mordant  could  not  be  made  by  using  the  theoretical 
equivalent  of  acetate  of  lead ;  but  he  thought  it 
necessary  to  go  further  and  endeavour  to  explain  the 
reason  why  the  smaller  quantity  of  acetate  of  lead  gave 
aa  dark  colours  as  the  larger,  and  the  explanation  was 
that  the  actual  mordanting  body  was  not  necessarily 
pm'e  alumina,  but  that  it  was  more  probably  a  very 
basic  acetate  or  sulphate  of  alumina,  for  he  found  by 
actual  experiment  that  the  insoluble  basic  sulphate  of 
alumina  when  dissolved  in  acetic  acid  gave  the  best 
results  as  a  mordant.  Unfortunately  there  is  no 
analysis  of  the  aluminous  body  which  remains  upon  the 
cloth  after  dunging  or  cleansing.  M,  Kocchlin  gives 
_4lie  three  following  red  mordants  aa  types  : — 


^o.   1   Strong   Mordant. 

37J  gallons  water. 
160  ib.  alum 

15  lb.  urjBtals  of  soda. 
150  lb.  &cetat«  of  lead. 


This  mordant  was  used  for  resists,  the  neutral  blue 
Btjle,  crimson,  machine  reds,  etc. 


k 


No.  2  Mordant. 

30  gallons  watei-. 
100  lb.  alum. 
10  lb.  crj'stals  of  soda. 
75  lb.  acetate  of  lead. 


This  mordant  was  used  for  yellow,  various  grounds,  etc. 
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No.  3  Mordant.  ^^^| 

30  gaUons  of  water.  ^^H 

75  lb.  nlum.  ^^^^| 

7i  lb.  crystuls  of  soda.  ^^^* 
50  lb.  acetate  of  lead. 

It  is  verj^  seldom  that  a  mordant  stronger  than  the 
No,  I  was  required,  and  in  fact,  the  No,  2  was  the 
most  generally  useful.  The  real  objection  to  a  pure 
acetate  of  alumina  is  that  it  does  not  keep  well,  it  sood 
begins  to  deposit  alumina,  and  even  in  closed  bottles 
the  whole  of  the  alumina  is  eventually  separated  in 
the  insoluble  form. 

Guy  Lussac  shewed,  some  twenty  years  earlier 
than  the  date  of  M.  Koechlin's  researches,  that  pure 
acetate  of  alumina  undergoes  no  \'isible  change  by 
heating,  but  that  if  eulphate  of  potash  or  sulphate  of 
alumina  was  present  at  the  same  time  the  liquid  be- 
came thick  and  produced  a  precipitate,  which,  however, 
rediasolved  upon  cooling;  but  M.  Koechlin  proved  that 
this  was  not  the  case  in  concentrated  red  mordants, 
Guy  Lussac  analyzed  the  precipitated  matter,  and 
found  it  pure  alumina,  and  concluded  that  the  pheno- 
menon was  owing  to  a  disassoeiation  of  the  acid  and 
base  by  means  of  heat,  M.  Koechlin,  on  the  other 
hand,  found  that  the  precipitate  formed  by  heating 
the  mordant,  No.  3,  above,  was  not  pure  alumina,  but 
that  it  contained  sulphuric  acid,  was  in  fact,  a  basic 
sulphate  of  alumima,  containing  for  a  given  quantity 
of  suphuric  acid,  eight  times  as  much  alumina  as 
was  present  in  the  neutral  or  tersulpbate ;   tins  bade 
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sulphate  has  been  frequently  mentioned  as  the  octo- 
basic  sulphate  of  alumina.  A  method  of  preparing  a 
very  concentrated  red  mordant  ia  given  by  M, 
Koechlin,  which,  though  cumbrous  and  expensive, 
deserves  recording.  Cold  water  in  a  large  vat  is 
saturated  with  alum,  and  then  potash  or  soda  gradually 
added  until  the  flakes  of  precipitate  formed  ceased  to 
redissolve  upon  agitation,  the  whole  is  then  heated 
to  boiling,  when  a  considerable  precipitate  is  produced, 
wliich  is  collected  and  dissolved  in  acetic  acid,  which 
it  saturates  completely  at  a  gentle  heat ;  such  a  mor- 
dant can  be  obttiined  as  strong  as  30"  Tw. 

In  the  use  of  crystals  of  soda  or  chalk  in  making 
red  mordant,  M.  Koechlin  considers  it  is  not  unimpor- 
tant whether  the  alkah  be  added  before  or  after  the 
acetate  of  lead,  but  it  is  now  admitted  that  in  all  those 
usual  mordants  where  the  acetate  of  lead  is  insufficient 
to  decompose  the  alum  completely  it  is  quite  indiffer- 
ent at  what  stage  the  alkali  is  added,  the  chemical 
results  are  precisely  the  same.  Since  the  time  of  this 
excellent  essay  of  M.  Koechlin,  I  am  not  aware  of  any 
researches  upon  the  subject  of  the  red  mordant  from  a 
practical  point  of  view,  though  the  differences  in  the 
statements  of  respectable  authorities  and  the  impor- 
tance of  the  matter  make  it  weU  worthy  of  further 
enquiry.  The  very  remarkable  results  obtained  by 
the  late  Mr.  Crum  in  experimenting  upon  acetate  of 
alumina,  belong  too  much  to  pure  chemistry  to  justify 
their  insertion  at  length  in  this  work  ;  it  may,  however, 
be  noted  that  he  considered  the  acetate  of  alumina 
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prepared  by  means  of  sulphate  of  alumina  and  acetate 
of  lead,  as  a  solution  of  biacotate  of  alumina  in  acetic 
acid,  and  further,  that  no  trac  teracetate  of  alumina 
exists;  his  analysis  of  the  precipitate  caused  by  heat  in 
mixtures,  of  acetate  of  alumina  and  sulphate  of  potash 
differs  very  greatly  from  that  recorded  by  Koechlin, 
the  sub-sulphate  being  of  a  much  less  basic  diameter ; 
the  most  singular  fact  made  known  by  Mr.  Cram  is  that 
under  certain  conditions  the  alumina  and  the  acetic 
acid  separate,  the  alumina  appearing  to  be  soluble  in 
pure  water,  and  in  this  state  having  no  mordanting 
powers,  and  in  fact  no  definite  affinities  whatever.* 

I  give  now  a  selection  of  receipts  for  making  red 
liquor,  several  of  them  I  know  from  long  experience  to 
be  good,  others  are  drawn  from  the  soui'ces  indicated. 
The  three  receipts  from  M.  Koechlin  may  also  be 
referred  to. 

The  following  red  liquor  standing  at  17°  or  18°  Tw. 
was  found  of  very  general  use  for  all  colours  and 
styles,  kept  well,  thickened  well,  and  waa  qoite 
reliable  : — 

Boiling  water 41  galioas. 

Alum    2101b. 

Acetate  of  lead  1C8  Ih. 

The  best  way  of  making  this  and  similar  red  liquors 
is  to  weigh  the  alum  into  the  tub  which  is  to  contain 
the  red  liquor,  pour  on  the  boiling  water,  stir  to 
dissolve  the  alum,  add  the  acetate  of  lead,  and  stir 
well  for  an  hour,    and  rake  up  occasionally  during 

*  Qiiartsrly  Joarn.  of  Chem.  Society  vi,  "p.  217. 
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the  day.  Here  the  proportion  of  lead  salt  is  about 
three-fourths  that  of  the  alum.     For  a  bright  garancine 

• 

or  madder  red,  about  equal  measures  of  this  mordant 
and  water,  properly  thickened,  with  addition  of  about 
4  oz.  of  tin  crystals  per  gallon  gave  good  results,  at 
the  same  strength,  and  with  an  increased  quantity  of 
of  tin  crystals  it  acted  very  well  for  a  resist  red  under 
purples.  It  is  also  a  perfectly  good  red  liquor  for 
pinks  and  chocolates. 

The  following  is  a  weaker  red  liquor,  standing  at 
about  10' Tw.:— 

Water 40  gallons. 

Alum  1001b. 

Acetate  of  lead   901b. 

The  proportion  of  lead  salt  is  here  as  nine  to  ten ;  this 
liquor  gave  good  reds  when  reduced  with  about  one- 
fifth  its  bulk  of  water  and  with  about  4  oz.  tin  crystals 
per  gallon.  By  increasing  the  proportion  of  acetate  of 
lead  to  100  lb.,  it  was  thought  that  the  mordant  was 
better  for  pinks.  It  will  be  observed  that  neither 
chalk  nor  crystals  of  soda  were  used  in  the  above 
liquors,  and  though  good,  they  are  somewhat  dear. 

Of  red  liquors,  from  sulphate  of  alumina  and  acetate 
of  lead,  the  following  may  be  quoted,  the  first  of  which 
would  mark  about  1 5**  Tw. : — 

Water 40  gallons. 

Sulphate  of  alumina  1201b. 

Acetate  of  lead    1001b. 

Ground  chalk 8J  lb. 

And  another. 
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Water 14i  gallons. 

Sulphate  of  alnmina  320  lb. 

Acetate  of  lead    3001b. 

Ground  chalk 21  lb. 

The  last  red  liquor  served  very  well  for  pi 
furnitures,  aad  bore  reduction  for  light  shades  either 
with  starch,  paste,  or  gum  very  well.  The  chalk  is 
added  to  the  mixture  last,  and  gradually,  so  as  to 
avoid  the  rising  of  the  mass  over  the  tub  or  pan  by  a 
too  sudden  evolution  of  carbonic  acid. 

I  give  here  three  receipts  of  the  red  liquors  made 
from  acetate  of  lime  instead  of  acetate  of  lead,  of 
which  I  have  had  personal  experience  as  good  mor- 
dants:— 

No.  1.      No.  2.      No. 
Acetate  of  lime  solution 

at24°Tw SOgalla.     90  pdla. 

Acetate  of  lime  eolution 

at  21°  Tw.  —  — 

Alum  2001b.        —  380  1b. 

Sulphate  of  alumina  ...     —  273  1b.  — 

Ground  chalk 12  1b.  341b.  18  1b. 

The  No,  1  red  liquor  would  stand  at  about  21°  Tw.; 
the  No.  2  at  about  16°  Tw. ;  the  No.  3  at  15  Tw. 
These  mordants  were  chiefly  used  for  resist  reds  and 
for  chocolates;  their  goodness  depended  almost  entirely 
upon  the  quality  of  the  acetate  of  lime  which  is  of 
very  uncertain  purity  and  variations  lq  which  do 
occasionally  lead  to  very  irregular  results. 

I  think  it  is  a  mistake  to  have  more  than  say  two 
kinds  of  red  liquor  upon  a  works  for  regular  mordant 
making,  since  no  more  ai-e  actually  required  for  the 
usual  run  of  dyed  styles ;  which  these  two  should  be 
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depends  upon  the  special  circumstances  of  the  works, 
and  what  facilities  there  may  be  for  preparing  and 
storing  quantities  of  the  materials;  but  beyond  the 
above  red  liquors  and  those  which  approach  them 
in  the  quantity  of  materials  employed,  it  will  be 
usefid  for  reference  to  give  the  receipts  for  several 
additional  variations  which  have  been  or  are  now  in 
use  either  for  reds  or  other  colours. 

Standard  Red  LAquorfor  Reducing  for  Pale  Reds. — (Higgin) — 
10  gallons  hot  water,  40  lb.  alum,  25  lb.  white  sugar  of  lead,  rako 
up  till  dissolved,  let  settle  and  decant  the  clear. 

Acetate  of  Alumina  for  fixing  Aniline  Colours  — (Higgin J — 1 
gallon  of  water,  3  lb.  alum,  2^  lb.  acetate  of  lead. 

Acetate  of  Alumina  for  Extract  of  Madder, — (Higgin) — 1  gallon 
of  water,  4  lb.  alum,  4  lb.  acetate  of  lead,  stir  till  dissolved,  let 
settle,  and  use  the  clear  liquor. 

For  Madder  Pinks  with  Nitrate  of  Zinc, — 3^  gallons  water,  ^ 
gallon  weak  peachwood  liquor,  15  lb.  alum,  11  lb.  acetate  of  lead, 
boil  together  and  add  one  gallon  of  nitrate  of  zinc  made  from  35  lb. 
nitrate  of  lead,  30  lb.  sulphate  of  zinc,  and  16  gallons  of  water. 

Red  Liquor  at  2(f  Tw,^(Pamell)^5  gallons  of  water,  10  lb.  of 
alum,  1  lb.  soda  crystals,  10  lb.  acetate  of  lead. 

Red  lAquor  for  Yellow, — (Parnell) — 5  gallons  water,  10  lb. 
alum,  1  lb.  crystals  of  soda,  7^  lb.  acetate  of  lead. 

Red  Liquor  A. — (Persoz) — 10  gallons  water,  75  lb.  alum,  75  lb. 
pyrolignite  of  lead  (brown  acetate). 

Red  Liquor  B, — (Persoz) — 10  gallons  water,  35  J  lb.  alum,  24^  lb. 
acetate  or  pyrolignite  of  lead,  4  J  lb.  crystals  of  soda,  2  lb.  com- 
mon salt. 

Red  Liquor  D. — (Persoz J — 10  gallons  water,  25 J  lb.  alum, 
25 J  lb.  acetete  of  lead.  If  lb.  salt. 

Red  Liquor  F. — (Persoz J — 12  J  gallons  water,  containing  suffi- 
cient bark  liquor  to  sighten,  25  lb.  alum,  17 J  lb.  pyrolignite  of 
lead,  If  lb.  crystals  of  soda,  1  gallon  chloride  of  zinc  at  120°  Tw. 
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Red  Liquor  G. — fPersosJ — 10  gallons  water,  10^  lb.  oluiii, 
7  lb.  acetate,  1 J  lb.  chalk. 

Red  Liquor  H. — (Pereoz)— 10  gBlIona  wat-er,  2'2J  lb,  alimii 
9  lb.  acetate  of  lead,  I J  lb.  chalk. 

Pyroliijniie  of  Alumina. — (Spirk) — llj  gallons  boiling  water. 
.')0  lb.  alum,  40  lb.  brown  Bugai  of  lead,  gives  about  \\  gallons  oi 
clear  at  about  1G°  Tw. 

Aeeiaie  of  Alumina  at  IS"  Tw. — ('^t>i->— lOJ  gallonaboUiusi 
water,  40  lb.  alum,  50  lb.  white  acetate  of  lead,  gives  about 
11  gallons  of  clear  liquor. 

Acetate  of  Alumina  tit  SI"  Tw.—(Spirh-)—\0\  gallons  water, 
.'iO  lb.  olnm,  40  lb,  acetate  of  lead,  gives  14  gallons  of  clear. 

Neutral  Acetate  of  Alumina  at  14"  Tir. — (Spirk) — 12J  gallona 
water,  40  lb.  alum,  3i  lb.  crj'etals  of  soda,  30  lb.  acetate  of  lead, 
t;ives  about  16  gallona  of  clear. 

Acetate  of  Ahtmina  for  Topieal  Application  of  Alimrius. — 
fPerkinJ — 1  gallon  boiling  water,  6  lb.  alum,  6  lb.  white  sugar  ot 

Another  Mm-datil  for  Topieal  Alizarine. — 30  gallons  hot  water, 
CG  lb.  alum,  70  lb.  acetate  of  lead,  J  lb,  soda  crystals. 

The  above  receipts  are  sufliciently  nitmorous  and 
varied  to  illusti-ate  what  latitude  is  exercised  iu  the 
proportions  of  raatcrial-'i  employed  in  producing  red 
liquor  by  means  of  double  decomposition.  It  might 
be  asked  why  there  should  exist  so  many  receipts  for 
prepariug  so  simple  a  mordant,  and  why  the  beat  pro- 
portions of  materials  have  not  been  ]oug  since  ascer- 
tained and  prescribed.  The  reply  would  be  that 
setting  aside  the  vanity  of  desii'ing  to  change  aud 
modify  good  receipts  under  the  pretence  of  improving 
them  or  aditpting  them  wiuL^li  obtains  among  many 
colour  mixers,  there  are  actually  such  differences  in 
the  conditions  of  the  application  of  the  red  mordant 
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in  different  places,  that  the  receipt  which  produces  a 
good  mordiint  for  one  works  may  not  be  equally  good 
for  another  establiahment. 

Among  the  causes  which  influence  the  application 
of  the  red  mordant,  and  which  arc  liable  to  vary  in 
several  places,  may  be  enumerated  the  thickening,  its 
natui-e  and  how  applied,  whether  by  heat  or  not,  and 
the  amount  and  degree  of  heat  available  in  thickening 
or  boiling;  the  nature  of  the  drying  after  printmg, 
which  in  some  arrangements  can  never  be  pushed  to 
an  extent  likely  to  injure  even  a  sensitive  mordant, 
while  other  drying  arrangements  unless  cai'efiilly 
attended  to,  are  liable  to  spoil  such  mordants  by  over- 
heating, hence  a  less  sensitive  mordant  comes  to  be 
preferred  as  safer  and  less  subject  to  iixegidarity. 
The  system  of  ageing  may  also  be  better  adapted  for 
one  kind  of  mordant  than  another,  and  the  same  may 
be  said  of  the  dunging.  It  is  thus  that  differences 
which  might  be  thought  owing  to  ignorance  or  caprice 
are  found  to  he.  based  upon  practical  necessities. 

The  red  Hquor  which  contains  the  greatest  amount 
of  acetate  of  alumina,  or  in  other  words,  that  in  the 
making  of  which  the  largest  proportion  of  acetate  of 
lead  or  lime  has  been  employed,  is  for  its  density  a 
richer  mordant  than  that  which  contains  undecom- 
posed  sulphate  of  alumina,  but  it  is  highly  sensitive 
iind  subject  to  great  irx'egularities ;  it  is  decomposed 
spontaneously  by  standing,  especially  if  light  has 
access  to  it;  when  thickened  and  printed  it  is  easily 
injured  by  too  much  heat  in  tlie  drying;  and  finally  in 
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the  dunging  shews  such  a  repellent  power  for  water 
that  it  is  not  easily  wetted,  and  resists  washing  off  in 
an  obstinate  manner.  On  the  other  hand,  an  insuffi- 
cdent  quantity  of  acetate  used  in  making  the  red 
liquor  produces  a  mordant  whose  principal  defect  is 
in  thickening  badly  when  boiled  with  starch  or  flour, 
the  colour  is  liable  to  become  thin  by  boiling,  it  does 
not  keep  well,  generally  becoming  watery  in  a  day  or 
two,  and  after  that  will  not  give  a  good  impression. 
With  gum  for  a  thickening,  reds  can  be.  got  firom 
mordants  made  with  the  minimum  amount  of  acetate, 
and  for  light  reds  this  is  sometimes  of  use,  for  the 
mordant  is  of  a  stable  nature,  not  easily  injured  by 
over  heating,  and  washes  off  easily  in  the  dunging. 
For  a  general  mordant  the  medium  point  is  aimed  at^ 
and  a  red  liquor  obtained  which  does  not  contain  so 
much  acetate  of  alumina  as  to  make  it  unstable  or 
sensitive,  nor  so  much  unchanged  alum  or  sulphate  of 
alumina  as  to  interfere  with  the  thickening  or  to 
weaken  it  as  a  mordant. 

Although  the  constitution  of  the  red  mordant  from 
a  chemical  point  of  view  cannot  be  said  to  be  clearly 
estal:)lislied,  we  know  something  of  what  takes  place 
when  either  alkalies  or  acetates  are  mixed  with  sul- 
phate of  alumina.  It  has  been  remarked  that  the 
oldest  mordant  consisted  of  alum,  to  which  soda, 
potash,  or  chalk  was  added ;  addition  of  these  alkalies 
or  earths  to  a  certain  extent  to  sulphate  of  alumina 
saturate  the  sulphuric  acid  without  precipitating  the 
alumina,  forming  sulphates  of  the  alkalies  and  earths, 
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md  giving  riao  to  the  existence  of  ii  sub-sulphate  of 
llumina,  that  is  a   sulphate    of  alumina  containing 
fjDOre  tliau  the  normal    (quantity  of  alumina.      Tliia 
Eeompound  is  veiy  unstable,  and  by  simply  wanning 
tor  drying  on  the  cloth  becomes  resolved  into  lusuluble 
Kalumina,   or  a    aub-salt,  and    ordinary    sulphate    of 
[alumina;  the  one  remains  attaehcd  tu  tlie  cloth  and 
icte  as  a  mortlant,   while  the  other  is  removed  by 
ishing.     A  considerable  portion  of  alumiuu  can  be 
ixed  by  such  a  mordant,  but  it  biis  inconvcuieucea 
which  have  caused  it  to  be  disused  for  printing. 

When  acetate  of  lead  or  lime  is  mixed  with  sul- 
phate of  alumina  the  sulphuric  acid  may  be  wliolly 
precipitated    and    removed    from    the    sulphate    of 
^L>  alumina,  leaving  only  acetic  acid  and  alumina  in  solu- 
^■■tion;  or  a  portion  only  of  the  sulphuric  acid  may  be 
^M  removed,  leaving  a  solution  containing  alumina,  acetic 
^M  acid,    and   sulphuric    acid.       Whatever   may  be  the 
^P  internal  constitution  of  this  liquid,  it  seems  certain 
^B.that  when  dried  upon  cloth  the  results  ai'e  acetic  acid, 
^P  which  for  the  most  part  passes  away  in  the  free  state, 
and  alumina  either  in  the  pure  state  and  mixed  with 
a  subsulphate  of  alumina,  or  altogether  as  an  insoluble 

(subaulpbate  deposited  upon  the  fibre,  and  some  solu- 
ble sulphate  of  alumina  which  may  be  waslied  away. 
This  will  be  the  final  result  of  those  red  mordants 
made  with  a  less  quantity  of  acetate  of  lead  thiin  is 
required  to  wliolly  decompose  the  alum  or  sulphate  of 
alumina.  It  is  necessary  to  notice  the  existence  of 
sulphuric  acid  in  the  mordant  on  the  fibre,  for  it  is 
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to  Ijc  found  there  after  dunging  and  washing;* 
doca  not  follow  that  it  is  any  necessary  or  essential 
part  of  the  mordant,  for  it  ia  well  known  that  good 
alumina  mordants  can  be  prepared  in  which  no  sul- 
phuric acid  at  aU  ia  present,  and  where  it  seems  un- 
questionable that  the  alumina  itself  is  the  real  mor- 
dant, though  it  must  be  admitted  that  the  sulwulphate 
of  iduraina  is  present  in  the  usual  alumina  mordant 
and  may  be  the  real  mordanting  body  there.  It  is 
not  possible  to  speak  more  definitely  of  the  ultimate 
result  of  the  decomposition  of  the  red  mordant  for 
want  of  exact  experiments  upon  the  subject. 

The  combination  of  alkalies  or  chalk  with  acetates 
of  lead  or  lime  in  red  mordant  making  has  the  result 
of  converting  a  portion  of  the  onlinary  sulphate  of 
alumina  into  the  subsulphate  by  the  abstraction  of  a 
portion  of  the  sulphuric  acid,  and  by  so  doing  some 
saving  of  the  acetate  is  effected  ;  iu  the  caae  of  soda 
or  potash  the  residtiug  sulphates  remain  in  the  solu- 
tion ;  iu  the  case  of  chalk  the  sulphate  of  lime  being 
nearly  insoluble  settles  out  for  the  most  part.  An  im- 
finished  red  liquor  of  a  strength  of  say  16°  Tw.  may 
mark  18"  after  addition  of  ciystals  of  soda  owing  to 
the  solid  matter  introduced,  and  may  lie  reduced  to 


■Com[iare  ScliiiUeuberger,  iL,  \i.  230,  wkete  it  ia  stated  tlmt  cloth  Ireatnl 
witli  Ted  mordant  from  nrhlch  Duly  tlirce-fourtba  of  th«  sulpliaric  neid  waa 
{irecipitnteil  by  lend,  did  not  shew  »nj  sulpliuric  acid  left  od  tli«  cloth  after 
WMbing.  Tlie  method  of  ascertainiufl  this  was  liy  Ijoiliag  in  cnrbonate  of 
M>ik  and  t^tiug  the  liquor  for  BiilphntM.  By  traiting  tDordimtcd  cnlii-o, 
which  had  been  duagfd  nith  i.'ow  dung,  ntid  wished,  with  dilute  hyiliochloric 
acid,  1  have  always  found  sulphuri<!  acid  present ;  if  the  dunging  he  dona  irith 
silicate  or  niwiiinle  of  nodft  iieilwiia  the  fiulphiuic  nfiii  may  lie  r«mor«d,  'J 
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H 14°  after  addition  of  chalk  by  removal  of  solid  matterj 
"  they  will  both  contain  the  same  amount  of  alumina 
and  Ije  equally  strong  as  mordants.  For  the  prepara- 
tion of  red  mordants  on  a  printworks  for  ordinary 
»urposeH  I  do  not  recommend  the  use  of  cither  chalk 
r  soda  in  addition  to  the  acetates,  the  risk  of  injury 
and  the  trouble  do  not  compensate  for  the  saving  of 
the  acetates,  besides  introducing  an  element  of 
^^uncertainty. 

^V    I    have   said   nothing   about    the-    purity    of    tho 
^Bftiaterials,  but  attention  may  be  drawn  to  the  neces- 
sity of  insuring  the  absence  of  iron  in  the  alum  or 
sulphate  of  alumina,  as  well  as  in  the  acetates  em- 
1  ployed,  and  if  chalk  be  used  care  must  be  taken  that  - 
.  is  free  from  iron,  for  othei'wise  the  finished  red    ' 
^quor  may  contain  .so  much  iron  as  to  render  it  quite 
fit  for  the  production  of  fine  reds  and  jiinks,  as  well 
3  bad  for  many  steam  colours.      A  sufficient  practical 
■test  for  alum  and  sulphate  of  alumina  is  to  add  a  ' 
Pcold  solution  of  yellow  prussiate  of  potash  to  the  salts, 
■  also   in   solution   and    cold ;    if   no   blue  colouration 

ikes  place  in  the  course  of  two  or  three  minutes  it  , 
rmay  be  be  concluded  that  iron  is  absent,  the  appear- 
ance of  a  blue  colour  after  a  lengthened  contact  is  no 
proof  of  iron  present  in  the  alum,  it  arises  from  a  j 
I  decomposition  of  the  pmssiat*  itself. 

So  much  it  has  been  deemed  neeessaiy  to  say  aljout 
e  preparation  of  the  onlinary  red  mordant,  although 
F  in  many  districts  it  is  not  usual  to  prepare  it  on  the  j 
r  jaintworks,    but   to    purchase    it   from   makers    who  I 
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manufacture  it  u}X)n  a  large  scale — the  economy 
which  can  be  introduced  into  extensive  operations 
allows  it  to  be  suppUed  at  a  price  even  less  than 
printers  can  produce  it  for.  The  acetate  of  lime  pro- 
cess is  the  one  almost  universally  followed  by  large 
makers,  but  if  the  mordant  is  made  on  the  printworks 
and  no  great  quantity  required,  I  should  advise  the 
exclusive  use  of  the  white  acetate  of  lead  and  alum, 
both  in  good,  clean  crystals. 

The  use  of  tin  salts  in  red  mordants  is  treated  of 
along  wdth  tin  mordants. 

Acetate  of  Alumina  for  Steam  Colours. — It  has 
been  customary  to  employ  an  acetate  of  alumina  made 
from  about  equal  weights  of  alum  and  acetate  of  lead, 
but  some  authorities  consider  that  the  best  results 
cannot  be  obtained  from  such  a  red  mordant^  which 
must  contain  a  certain  quantity  of  sulphate  of  alumina 
besides  the  sulphates  of  either  potash  or  ammonui, 
and  not  unfrequently  a  quantity  of  sulphate  of  lead 
in  solution,  w^hich  may  have  veiy  injurious  effects 
upon  particular  styles  and  fabrics.  It  has  therefore 
been  recommended  to  employ  an  acetate  of  alumina 
made  by  direct  combination  of  acetic  acid  and  alumina. 
The  alumina  is  obtained  by  precipitating  alum  either 
with  caustic  or  carbonate  of  soda,  w^ashing  by  decan- 
tation,  draining  and  pressing  the  pulp  to  obtain  it 
tolerably  free  from  water,  and  then  dissolving  it  at  a 
gentle  heat  in  strong  acetic  acid.  On  the  continent 
the  glacial  acetic  acid  is  prefeiTed  as  being  purest  and 
strongest.     This  circuitous  and  costly  process  can  be 
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made  to  yiokl  a  mordant  free  from  sulpliates  aud  from 
laid,-  but  uffers  no  guai-autee  of  purity  from  iron, 
unless  the  primary  materials  are  themst-Ives  pure,  for 
the  irou  wbich  may  I>e  contained  in  the  alum  will  be 
precipitateil  with  the  alumina  and  dissolve  along  with 
it  in  the  acetie  aeid;  the  precipitated  alumina  has 
also  so  strong  au  affinity  for  iron  which  may  he  in  the 
washing  water  that  it  is  very  liable  to  receive  con- 
tamination from  that  soui'ce.  There  are  other  diffi- 
culties also  in  obtaining  a  good  and  strong  solution, 
and  in  the  capriciousness  of  the  keeping  jrowers  of  the 
liquor  which  have  caused  the  process  to  fail  in  many 
hands.  But  with  regard  to  Bteam  reds  and  pinks 
fi'om  extmct  of  madder  and  artificial  alizarine,  for 
which  this  monlant  is  chiefly  employed,  my  own 
experience  and  knowledge  derived  from  other  practical 
men  tend  to  shew  that  it  is,  when  properly  prepai'ed 
aud  managed,  the  best  and  safest  mordant,  in  a  great 
measure,  1  bcheve,  owing  to  its  acting  less  powerfully 
upon  the  steel  doctors  than  the  ordinary  red  mordant. 
To  obtain  alumina  free  from  iron,  even  in  the  caao 
of  the  alum  or  sulphate  of  alumina  being  impure,  it 
hiis  been  proposed  and  practised  in  some  jjlaccs  to 
precipitate  the  alumina  by  means  of  metallic  zinc, 
employing  the  used  zinc  plates  from  the  pentagraph 
engraving  process.  If  the  zinc  itself  he  free  from 
iron  and  the  process  stopped  before  the  whole  of  the 
alumina  is  thrown  down,    a  pure  precipitate  can  be 

E lined.     DuUo*^  gives  as  a  practical  process,  dis- 
'  Cliemicnl  Ktws,  xtii.,  p.  108,  Trorii  Deutsilie.  Geiv.  Ztitaug. 
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solving  2  lbs.  of  alum  in  I  gallon  of  water,  adding 
about  70  grains  of  sulphate  of  copper  and  about 
^  lb.  of  zinc  cuttings,  and  leaving  in  a  warm  place. 
Metallic  copper  ia  first  precipitated  on  the  zinc,  a 
voltaic  cii'cle  is  formed,  and  the  alumina  gradually 
precipitated.  If  the  ppacess  is  carried  too  far  iron 
will  be  thrown  down  if  present. 

The  presence  of  lead  in  solution  in  red  mordants 
prepared  by  acetate  of  lead  has  been  frequently 
noticed,  and  it  13  not  unusual  to  find  large  ciystals  of 
sulphate  of  load  attached  to  the  sides  of  casks  con- 
txiining  red  liquor.  Tlie  sulphate  of  lead  is  practically 
insoluble  in  water,  and  it  was  generally  assumed  that 
its  being  held  in  solution  in  the  presence  of  sulphates 
was  due  to  the  solvent  powers  of  acetate  of  potash  or 
ammonia  supposed  to  exist  in  the  liquor.  But  the 
experiments  of  Lennsen''  shew  that  the  acetate  of 
alumina  itself  has  this  power,  for  by  employing  pure 
sulphate  of  alumina  and.  pure  acetate  of  lead  there  is 
in  most  cases  a  retention  of  a  considerable  quantity  of 
lead  in  solution.  This  observer  quotes  M.  Dollfus,  of 
Dornach,  to  the  effect  that  by  using  2^  equivalents 
of  acetate  of  lead  to  1  equivalent  of  sulphate  of  alu- 
mina, that  is  a  deficiency  of  half  an  equivalent  from 
the  theoretical  quantity  required  to  effect  a  perfect 
decomposition,  there  is  left  a  notable  quantity  of 
lead  in  solution,  and  more  if  a  larger  projwrtion  of 
lead  be  employed.  If  carbonate  of  soda  be  previously 
added  to  the  alum  in  the  proportion  of  equivalents, 
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I  lie,  sufficient  to  saturate  oue  of  the  3  equivalents 
(rf  acid  in  the  sulphate  of  alumina,  and  then  the  2^ 
equivalents  of  lead  added,  a  stiU  greater  quantity  of 
the  metal  is  held  in  solution.  So  that  he  concludes 
it  is  not  possible  to  perfectly  decompose  sulphate  of 
alumina  by  acetate  of  lead,  without  leaving  so  much 
lead  in  solution  as  may  prove  very  deleterious  to 
some  colours.  When  a  less  proportion  of  acetate  of 
lead  is  employed,  so  that  a  considerable  amount  of 
sulphate  of  alumina  is  undccomposed,  the  sulphate  of 
lead  is  precipitated,  and  hardly  a  trace  left  in  solution. 
It  is  found  that  the  presence  of  any  soluble  sulphate 
in  the  red  mordant  is  opposed  to  the  solution  of  the 
lead,  and  by  adding  a  proper  amount  of  carbonate  of 
soda  to  the  sulpliate  of  alumina,  a.  mordant  can  be 
obtained  free  from  lead,  and  as  free  as  possible  from 
sulphate  of  alumina.  The  i)roportion8  given  by 
Lennsen  are  8 1  lbs.  of  sulphate  of  alumina,  containing 
44  J  lb.  of  pure  salt,  7  lb.  of  crj'stals  of  soda,  and  104  lb, 
of  acetate  of  lead.  The  sidphate  of  alumina  is 
dissolved  in  14  gallons  of  water  and  the  soda  added, 
the  lead  is  dissolved  in  7  gallons  of  warm  water,  and 
mixed  with  the  sulphate  of  alumina.  Tlic  resulting 
liquor  marks  18"  Tw.  Such  a  mordant  is  recom- 
mended for  steam  eoloiu's  as  being  not  only  free  from 
IlmkI,  but  containing  the  least  possible  amount  of 
inert  const itueut;^. 

Alkaline  Alumina  Mordant. — The  ap[ilieatiou  of 

tomina,    held    in   solution    by  caustic   potasli    as  a 
ordant,    appears  to  have  been   first  suggested  by 


HaussmauD,  iu  1792,  and  applied  by  liim  iii  combina- 
tion with  linseed  oil,  and  probably  other  fatty  matters, 
as  a  mordant  for  Turkey  red.  He  reported  that  good 
results  were  obtained  by  a  process  very  short  and 
simple  compared  with  the  ordinary  Turkey  red  process, 
but  there  must  have  been  some  serious  diflScultics  in 
the  way,  for  it  was  never  applied  on  the  large  scale 
with  success  to  this  branch  of  dyeing.  The  alkahne 
mordant  then  appears  to  have  fallen  into  disuse  for 
many  years,  and  to  have  been  first  apphed  to  roller 
printing  by  the  English  printers,  who  produced  excel- 
lent work  by  its  means.'"' 

This  mordant  has  but  a  limited  application  in  calico 
printing,  its  use  being  restricted  to  one  or  two  shades 
of  pink  for  madder  dyeing;  its  alkaline  nature  and  the 
methods  of  fixing  rendering  it  difficult  or  impossible 
to  comljinc  it  with  other  mordants  in  a  design.  It  ia 
beat  prepared  from  either  sulphate  of  alumina  or 
potash  alum  by  dissolving  them  in  hot  caustic  potash; 
tlie  proportions  may  be  3^  lb,  of  sulphate  of  alumina 
per  gallon  of  caustic  potash  at  54"  Tw,,  heating 
together  until  solution  is  effected;  upon  cooling  the 
greater  portion  of  the  sulphate  of  potash  formed  sepa- 
rates in  crystals,  leaving  a  clear  liquor  at  from  30°  to 
36°  Tw.,  or  18  lb,  of  potash  alum  may  be  dissolved  in 
5  gallons  of  caustic  potash  at  about  40°  Tw.  in  the 
same  way ;  or  again,  the  alumina  may  be  precipitated 
separately  from  the  salt  of  alumina,  washed,  drained, 
and  dissolved  in  caustic  potash.   Ammonia  alum  should 


ALKALINE  ALUMINA  MOItDANT. 


237 


be  avoided,  causing  an  unnecessary  loss  of  potash  in 
expelling  the  ammonia;  soda  can  be  substituted  for 
putash,  but  not  with  equally  good  results.  The  mor- 
dant made  with  the  above  proportions,  aud  thickened 
at  full  strength  with  well  calcined  starch  yields  the 
darkest  colour  obtainable.  In  reducing  the  mordant 
for  lower  shades  of  red  or  pink,  it  is  useful  to  add  as 
much  caUstic  potash  to  the  gum  water  as  will  make  it 
taste  distinctly  alkaline,  and  generally  the  mordant 
should  hiive  a  considerable  excess  of  alkali  to  ensure 
its  permanency  and  stability.  It  cannot  be  thickened 
mth  starch,  flour,  natural  gums,  or  pasty  thickenings, 
so  as  to  give  regular  rcaidts.  There  being  no  volatile 
constituent  in  this  mordant,  it  undergoes  little  or  no 
chemical  change  by  drying  or  ageing.  It  has  been 
suggested  that  by  exposure  to  the  aii-  the  iftordant 
woidd  be  acted  upon  Ity  the  cai-bouic  acid  present, 
which,  taking  the  potash,  would  set  the  alumina  at 
liberty,  but  direct  experiment  does  not  confirm  this 
supposition,  for  even  prolonged  contact  with  an 
atmosphere  highly  charged  with  carljonic  acid  does  not 
fix  more  than  a  very  insignificant  amouut  of  the  alu- 
mina, nearly  the  whole  being  removed  by  washing  in 
water.  It  is  therefore  necessary  to  employ  active 
chemical  agents  to  decompose  the  mordant  so  as  to 
libcmte  the  alumina.  The  most  suitable  iux;  salammo- 
niac  and  muriate  of  zinc,  preference  being  given  to 
the  former  as  more  manageable,  and  it  is  applied  in 
the  so-called  dunging  process,  which  is  described 
further  on  with  the  precautions  necessarj'  to  be  taken. 
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The  only  odvaiitagca  which  the  alkaline  morthmt 
has  over  the  acetate  of  alumina  reside  in  its  freedom 
from  some  accidents  whicli  may  octmr  in  the  process 
of  printing  and  drying.  AVhile  dilute  acetate  of 
alumina  is  easily  injured  by  too  much  heat  iix  drying, 
giving  then  very  poor  and  unsatisfactoiy  colours  in 
dyeing,  the  alkaline  mordant  is  uninjured  by  any 
possible  excess  of  drying,  being  a  gum  colour  it  can 
thus  give  better  impressions  from  fine  engraving;  the 
damp  colour  on  the  cloth  is  moreover  not  injured  by 
contact  with  metallic  surfaces  in  drying,  and  the  fine 
ferruginous  dust  which  is  frequently  floating  about 
the  steam  cheats  and  may  do  great  injury  to  an  acid 
alumina  mordant  is  harmless  to  the  alkaline  mordant. 
Beyond  these  points  it  is  more  difficult  to  manage 
than  the  ordinary  red  mordant,  when  fixed  being  more 
sensitive  and  requiring  gi'eater  care  to  save  it  from 
stains  and  irregularity  in  the  dyehouse. 

Other  Alnmina  Mordauts.~-Nitrate  of  alumina 
prepared  from  say  5  lb.  of  alum  and  5  lb.  of  nitrate 
of  lead  dissolved  in  a  gallon  of  hot  water,  is  used  in 
some  of  the  receipts  for  steam  alizarine  reds  and 
pinks,  and  in  a  few  other  colours  ;  it  is  very  liable  to 
tender  cloth  printed  with  it,  and  in  most  cases  it  is 
mixed  with  such  a  quantity  of  acetat-e  of  lime,  that 
the  colour  may-  be  looked  upon  as  containing  no 
nitrate  of  alumina,  Ijut  rather  as  being  a  mixture  of 
nitrate  of  lime  and  acetate  of  alumina.  It  is  lielieved 
to  give  a  yellower  or  more  orange  shade  of  red  than  the 
acetate  of   alumina  alone.      In   some   cases    where 
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nitrate  of  alumina  is  used  in  steam  colours,  it  may  be 

lie  looked  upon  more  as  an  oxidizing  agcut  than  an 

actual  mordaut.     The  use  of  nitrate  of  alumina  in  the 

navy  blue  and  orange  style  to  convert  the  orange  into 

yellow  has  nothing  to  do  with  its  powers  as  a  mor- 

■  dant,  it  is  simply  a  convenient  way  of  applying  nitric 

icid  to  produce  the  cft'ect  required. 

Oxalate    of  alumina   and    tartrate    of  alumina,  or 

tmixturea  which  may  be  supposed  to    produce    these 

ibodies,  are  employed  in  some  few  instances  for  steam 

F^colours. 

Formate  of  alumina,  according  to  my  experiments, 

jessed  of  exactly  the  same    properties    as    the 

icetatc. 

The    muriate    and    chloride  of  aluminum  has  not 

iceived  any  general  application  as  a  mordant.  *  The 

•mono-muriate  of  alumina,  which  contained  tlu'ce  times 

las  much  alumina  as  the  normal  ter-muriate,  was  em- 

tployed  by  Crum  as  a  mordant  in  his  researches  upon 

the  manner  in    which  cotton  unites  with  colouring 

matter;  Graham  examined  the    ordinary  muriate    of 

alumina,  and  found  it  dialysed  away  without  decom- 

■po8ition,.l3Ut  that  if  it  contained  any  excess  of  alumina 

■■jflissolTed  in  it,  as  in  Crum's  mordant,  it  was  left  in 

['the  soluble  state  on  the  dialyser,  possessing  all  the 

[iffopei'ties  of  a  mordant/'     Gatty  has  two  patents  for 

Kthe  use  of  a  mixtui-e  of  muriate  or  hydroehlorate  of 

alumina  with  chlorate  of  alumina,  Apiil  6th  and  Octo- 

Kjr  21st,  1853.     The  mixed  moitlant  was  to  be  used 


■  fruai,  Joui'.  of  Ch.  Bor. , 
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in  steam  colours  as  a  fixing  and  oxidizing  agent,  and 
was  economically  prepared  fi-om  tlie  decomposition  of 
alum  or  sidpliate  of  alumina,  hy  the  mixed  chloride 
and  chlorate  of  calcium  solution,  resulting  from  the 
action  nf  chlorine  gas  upon  heated  milk  of  lime. 

A  mixture  which  contained  hj-posulphite  of  alumina 
w:iB  patented  by  EmUe  Kopp,  July  10th,  1855,  as  a 
red  mordant.  To  prepare  this  mordant  sulphate  of 
alumina  was  decomposed  by  muriate  of  lime,  so  as  to 
yield  muriate  of  alumina,  this  was  thickened  and 
cooled  and  hyposulphite  of  soda  crystals  added  and 
dissolved  in  the  thickened  muriate  of  alumina.  The 
following  proportions  were  actually  used  by  the 
author: — 

Muriate  of  Alumina  /or  Dark  Red. — 6  lb.  alum,  3  quarts  bofc 
vater.^Ooz.  ground  chalk,  dissolve  and  add  5  pints  mnriate  of 
lime  at  35°  Tw. 

Colour  for  Dark  Red. — 3  quarte  of  clear  murinte  of  altuuina, 
1 J  lb.  starch,  boil,  cool,  and  add  2  lb.  byposulphite  of  aoda,  sighten 
with  indigo  pulp. 

Muriate  of  Alumina  for  Liifht  Red  and  Pink. — 2){aIlo]]H  hot 
water,  5  lb.  alum,  8  oe.  ground  ulialk,  mix  and  add  2  quarts  moriat* 
of  lime  at  34°  Tw. 

Colour  for  Light  Red  and  Pink. — 3  quarto  water,  1  quart  of 
muriate  of  alumina,  1  i  lb.  starch,  J  lb.  gum  substitute ;  boil,  cool, 
and  add  4  oz.  hyposulphite  of  sodn. 

Good  colours  can  be  produced  by  this  process,  but 
in  practice  it  was  not  found  to  possess  any  advantages 
over  the  usual  red  mordant,  and  being  more  expensive 
and  liable  to  irregularity  has  been  quite  tUsearded  for 
nil  ordinary  styles,  but  may  jtroliably  find  some  useful 
application  hereafter.      The  inovdaut  was  fixed  : 


IRON  MOIiDANTS. 


241 


mediately  upon  the  tb-png  of  the  colour,  the  hypo- 
sulphite of  alumina  being  decomposed,  sulphurouB  aeid 
evolved,  and  alumina  and  sidphur  deposited  upon  the 
fibre,  Towusend  and  AValkcr  patented  an  invention, 
January  18th,  1861,  which  has  referenee  to  the  em- 
ploy of  the  sulphite  and  hyposulphite  of  alumina  as  a 
mordant  in  Turkey  red  dyeing.  They  proposed  to 
employ  the  oxidized  liquor  from  soda  waste,  whicli 
contains  aidphite  and  hyposulphite  of  lime,  to  decom- 
pose either  alum,  nitrate  of  alumina,  or  chloride  of 
alumina,  and  to  produce  a  mordant  marking  12°  Tw,, 
which  may  be  employed  instead  of  the  usual  mordant. 
Iron  MordantB. — Sulphate  of  iron,  anciently  known 
under  the  names  of  vitriol,  vitriol  of  Mara,  green 
vitriol,  and  at  present  commonly  called  green  cop- 
peras, is  the  oldest  preparation  of  iron  used  by  dyera 
aa  a  mordant.  Like  the  sulphate  of  alumina,  it  does 
not  easily  part  with  its  base  to  fibrous  matters,  and 
has  but  a  limited  application,  other  salts  being  found 
preferable,  it  is  however  still  largely  used  in  the  black 
dye.  Iron  in  the  form  of  acetate  is  the  chief  iron 
mordant  for  calico  printing;  there  is  evidence  that  it 
was  employed  by  the  Hindoos  in  1743,  and  probably 
much  earliei'.  The  accounts  given  by  the  Jesuit 
missionaries  is  that  it  was  prepared  by  steeping  bits 
of  old  iron  and  smithy  scales  in  acid  liquors,  produced 
by  fermenting  rice  water,  or  in  a  species  of  vinegar 
from  palm  wine,  and  exposing  the  mixture  to  the  sun 
until  a  sufficient  solution  had  been  efi'ected.*      The 


t 
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oldest  receipt  that  I  know  of  for  printing  with  an  iron 
mordant  is  given  by  Rhyincr,  under  date  1738,  and 
seems  to  ahew  that  ii-on  liquor  waa  not  at  that  time 
a  regular  printworks  commodity,  the  receipt  directs 
an  equal  measure  of  vinegar  and  water  to  be  poured 
in  a  small  boiler  filled  with  irou  rust  and  boiled  until 
reduced  one  half,  the  clear  liquor  then  drawn  off, 
sulphate  of  copper  at  the  rate  of  l^oz.  per  gallon  to 
be  added,  and  the  whole  thickened  with  gum  to  pro- 
duce a  fast  purple  mordant  for  dyeing  in  madder. 
Under  date  of  1766,  in  a  receipt  for  fast  purple,  iron 
liquor  under  its  French  name  of  "bain  noir"  is  pre- 
scribed, and  in  1768  we  find  the  process  of  preparing 
iron  liquor  by  filling  a  cask  with  old  iron  and  adding 
vinegar,  and  each  day  drawing  it  off  from  the  bottom 
and  pouring  on  again  at  the  top  until  it  was  suffi- 
ciently strong  for  use.''^  The  first  mention  of  the  iron 
liquor  as  used  at  the  present  day  is  in  an  English 
patent  to  Joseph  Flight,  June  27th,  1780,  in  which 
he  says,  "Let  iron  or  steel  be  steeped  in  water  drawn 
from  tar  or  tar  oil,  and  let  the  Hquor  be  mixed  with 
flom-,  starch,  or  gum  of  any  kind,  and  made  sufficiently 
thick  for  working  on  wooden  prints  or  copper  plates, 
such  as  are  used  by  calico  printers,  which  will  make 
it  useful  in  making  black,  purple,  or  other  colours 
in  the  printing  business."  In  a  patent  to  Williom 
Boothman,  November  16th,  1782,  iron  liquor  is  re- 
ferred to  as  commonly  known,  and  he  proposes  to 
make  it  by  taking  "a  quantity  of  iron  filings,  hooks. 
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r  other  thin  iron,"  and  steeping  them  in  a  mixture  of 
■vater  with  wheat  flour,  barley,  bran,  or  any  other 
fTegetablc  matter  which  will  produce  an  acid  when 
■■mixed  with  water  until  a  sufEcient  quantity  of  metal 
%i&  dissolved. 

The  iron  liquor  is  almost  universally  prepared  by 

iFlight'a  process  from  wood  acid  or  pyroligneous  acid 

wtcoA  metallic  iron.     In  these  days  it  is  seldom  made 

fen  the  printworks,  but  purchased  from  manufacturers 

Vvho  make  it  on  a  large  scale.     It  is  usually  a  dark 

■looking  fluid,  marking  from  20°  to  30°  Tw.     On  the 

wntineut  it  is  frequently  prepared  in  a  much  more 

mncentrated  form,  and  sold  as  a  syruppy  liquid,  but 

Bbeyond  increased  facility  of  transport.,  no  advantage 

B^  found  in  this   preparation.     It  was   not    unusual 

Eformcrly  for  the  printer  to  prepare  hia  own  iron  liquor 

rty    decomposing    sulphate    of    ii-on    with    the    dark 

Lfioloured  acetate  or  pyrolignite  of  lime  or  load,  in  a 

liar  manner  to  the  preparation  of  red  mordant,  but 

I  method,  besides  being  more  costly,  gives  a  less 

p*egular  and  reUable  mordant  for  dyeing.     It  is  con- 

eidered  that  as  a  mordant  for  ateam  alizarine  purple, 

it  is  better  to  have  an  iron  Hquor  prepared  on  the 

works  from  sulphate  of  iron  and  acetate  of  lime,  using 

t  slight  excess  of  the  latter,  the  colour  mixer  in  this 

;  having  a  gi'eater  degree  of  control  over  hia  mor- 

Idant,  and  being  more  certain  that  it  does  not  contain 

•variable    proportions    of    organic    or    tarry    matters. 

ISueh  a  mordant  does  not  keep  good  long,  absorbing 

Wxygen  and  becoming  spoiled. 
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Tbc  ouly  valuable  contribution  to  oiir  knowledge  of 
the  iron  mordant  is  (-ontained  in  a  memoir  of  M. 
Henri  Schlumbcrger,  printed  in  tbe  Mulhouse  Bulletin, 
vol.  xiii.,  p.  399.  His  experiments  were  undertaken 
to  throw  light,  if  possible,  upon  some  irpegularities 
which  occurred  in  the  colours  from  iron  mordants, 
and  I  give  some  of  his  conclusions  upon  the  subject 
If  the  iron  liquor  Ijccomes  oxidized  by  age  or  eipoanr^ 
it  gives  inferior  results.  The  common  iron  liquor 
containing  taiTy  matters  and  various  volatile  oils 
keeps  weU,  much  better  than  a  purer  acetate  of  iron; 
nevertheless  the  acetate  of  iron  made  in  a  great 
variety  of  ways  gives  equally  good  results  when  used 
freshly  made;  all  that  seems  necessary  is  that  the 
iron  sliould  l>e  in  the  state  of  protoxide,  or  as  nearly 
as  possible  in  that  state  when  it  is  applied  to  the  fibre, 
It  is  rcmai'ked  that  in  block  printing  with  iron  mor- 
dants, where  the  colour  is  much  exposed  to  the  air  on 
the  sieve,  the  pyrolignite  is  preferable  as  not  absorbing 
oxygen  rapidly,  but  that  in  cases  where  the  ageing 
was  short  and  the  pieces  dimged  soon  after  printing, 
an  acetate  of  iron  of  a  purer  kind  would  be  found 
better.  Additions  of  the  foUowiug  substances  were 
made  to  an  ii-on  mordant  thickened  with  gum  Senegal, 
with  tbe  results  annexed : — Nitrate  of  potash,  common 
salt,  salammoniac,  these  appeared  to  have  a  slightly- 
favourable  influence  upon  the  fixing  of  the  iron ; 
saccliarate  of  lime  gave  a  lighter  colour ;  syrup  of 
sugar  in  one  case  gave  a  slightly  darker  colour,  in 
other  cases  it  v/aii  very  injurious ;   cream  of  tartaf 
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gave  a  lighter  shade  of  colour,  but  no  brighter  ; 
oxalic  acid  at  15  grammes  per  litre  produced  no 
difiference,  the  same  quantity  of  tartaric  acid,  and  ten 
per  cent,  of  lime  juice  at  7°  Tw.,  entirely  prevented 
the  fixation  of  the  iron  ;  the  addition  of  acetic  acid, 
pyroligneous  acid  and  vinegar  gave  sometimes  good 
results,  at  other  times  had  no  perceptible  influence  ; 
acetate  of  lead  made  the  shade  a  little  darker ;  acetate 
of  manganese  had  little  influence  but  rather  injurious ; 
the  acetates  of  tin,  mercury,  chromium,  zinc,  bismuth, 
and  baryta  were  either  without  action  or  injurious ; 
protomuriate  of  tin  gave  a  lighter  shade,  dull  and 
reddish ;  bichloride  of  tin  and  the  double  chloride  of 
tin  and  ammonia  were  somewhat  less  hurtful ;  chloride 
of  zinc  and  arsenious  acid  had  no  action  ;  pernitrate 
of  iron  gave  a  lighter  purple  but  reddish ;  acetate, 
sulphate,  nitrate,  and  the  arsenite  of  copper  appeared 
to  improve  the  colour  considerably.  This  action  of 
the  salts  of  copper  is  principally  observed  with  pure 
acetate  of  iron  which  was  used  in  these  experiments, 
and  especially  when  the  mordant  is  thickened  with 
gum  Senegal.  These  salts  appear  to  hinder  the  pro- 
duction of  a  combination  of  the  gum  and  oxide  of 
iron  which  takes  place  without  them,  and  which  does 
not  fix  on  the  cloth.  With  other  iron  mordants  and 
with  other  thickenings  this  useful  action  of  copper 
is  hardly  discernible.  A  mixture  of  nitrate  of  copper 
and  salammoniac,  or  of  nitrate  of  copper  and  common 
salt  gave  a  lighter  and  duller  purple,  and  attacked  the 
steel  doctors  severely.     The  exposure  of  the  colour  to 
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air  is  to  be  avoided  (is  much  as  possible,  but  the  action 
of  the  air  upon  the  colour  in  machine  printing  is  vorj' 
trifling.  In  dry  weather  bad  printing  of  iron  mor- 
dants sometimes  restUts  from  the  electrical  condition  of 
the  blankets  and  other  parts  of  the  machine.  Sparks 
2  to  3  inches  long  can  sometimes  be  drawn  from  parts 
of  the  printing  apparatus.  The  presence  of  moisture 
in  the  ageing  rooms  is  necessary  for  the  proper  fixing 
of  the  iron ;  by  its  agency  alone  can  a  portion  of  the 
acetic  acid  escape  leaving  on  the  cloth  an  insoluble 
sub-acetate  of  iron,  which  is  reduced  eventually  to  the 
state  of  oxide  of  iron  by  dunging.  As  the  acetic  add 
escapes  in  the  ageing  oxidation  takes  place,  which  is 
visible  by  the  change  of  colour.  An  iron  liquor  which 
contains  much  tarry  matters  resists  for  a  long  time 
the  necessary  oxidation  of  the  ii'on,  and  may  give  bad 
results,  such  an  iron  liquor  is  improved  by  addition 
of  an  acetate  of  iron  prepared  from  vinegar.  When 
the  oxidation  of  the  iron  is  pushed  too  far  or  too 
quickly,  as  by  steaming,  passing  in  bichromate  or 
bleaching  solution,  the  results  are  very  inferior. 
Simple  exposure  to  air  of  various  mordants  from  six 
houi-s  to  twenty-seven  days  did  not  shew  remarkable 
difierences,  but  it  was  observed  that  even  the  purest 
acetate  of  iron,  quite  free  from  tarry  matters  and  not 
thickened,  applied  upon  calico  was  not  wholly  oxidized 
even  at  the  end  of  twenty-seven  days,  and  that  it 
gave  as  good,  or  even  better,  colours  if  washed  off  si.x 
hours  after  printing  than  at  any  subsequent  period, 
while  dinaiy  pyroliguitc  of  iron  did  not  shew 
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much  difference  by  the  prolonged  ageing.  In  the 
dunging  M.  Schlumberger  assured  himself  by  several 
analyses  that  the  whole  of  the  acetic  acid  was 
separated  from  the  iron,  leaving  upon  the  cloth  an 
oxide  of  iron  of  a  composition  intermediate  between 
the  proto  and  peroxides.  In  order  to  ascertain 
whether  these  oxides  were  present  as  hydrates,  and 
whether,  if  so,  dehydration  would  unfit  them  for 
mordants,  parts  were  submitted  to  temperatures  of 
230°  and  320''  F.  by  putting  them  in  contact  with  an 
iron  bar  heated  to  those  temperatures ;  not  even  the 
most  delicate  shades  of  purple  suffered  the  least 
injury  by  this  treatment,  either  before  or  after 
dunging. 

These  experiments,  made  by  M.  Schlumberger  in 
1840,  are  nearly  the  sum  of  our  knowledge  of  the 
behaviour  of  the  acetate  of  iron  mordant  in  calico 
printing.  It  may  be  repeated  that  the  only  diffi- 
culties in  its  application  are  in  the  choice  of  thicken- 
ing and  the  proper  ageing  of  the  mordant.  Some 
kinds  of  natural  gum  are  not  good,  as  shewn  by  M. 
Schlumberger,  and  those  artificial  gums  which  are 
liable  to  contain  saccharine  matters  are  to  be  avoided, 
such  are  the  gums  made  by  means  of  acids  or  acid 
salts.  I  have  known  calcined  farina  of  so  bad  a 
quality  as  almost  entirely  to  prevent  the  fixing  of  a 
mordant  of  1  of  iron  liquor  to  16  of  gum,  but 
generally  there  is  no  difficulty  with  any  of  the 
qualities  of  flour,  starch,  or  artificial  gums  in  common 
use. 
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It  has  been  long  and  is  still  generally  believed  that 
the  addition  of  white  arsenic  in  one  fonn  or  other  to 
iron  liquor  is  highly  beneficial  to  it  as  a  mordant  for 
madder  purples,  and  a  host  of  different  receipts  could 
be  given  in  which  solutions  of  arsenic  in  acetic  acid,  in 
water,  in  solutions  of  salammoniac,  salt,  and  other 
vehicles  have  been  recommended.  Such  solutions  are 
generally  employed  under  the  name  of  '^purple  fixing 
liquors."  Mr.  Higgin  appears  to  consider  that 
arsenious  acid  prevents  the  too  rapid  or  complete 
oxidation  of  the  protoxide  of  iron,  and  gives  the  two 
following  as  examples : — * 

Purple  Fixing  Liquor, — 7 J  gallons  water,  \\  gallon  acetic  acid, 
9  lb.  salammoniac,  9  lb.  arsenious  acid;  boil  till  the  arsenic  is  dis- 
solved, and  let  stand  until  quite  clear. 

AnotJier  Fixing  Liquor. — Boil  together  till  dissolved  2  gallons 
water,  25  lb.  soda  crystals,  22^  lb.  arsenious  acid.  When  dissolved 
add  to  50  gallons  of  wood  acid  previously  heated  to  120°  F.,  let 
stand  for  a  day  or  two  until  the  tar  of  the  acid  is  settled,  and  add 
3  quarts  muriatic  acid, 

Pei*soz  gives  the  following  as  the  arsenical  liquor  in 
use  by  French  printers  for  purples : — Ten  gallons  lime 
water,  1  lb.  6  oz.  sulphate  of  copper,  1  lb.  6  oz. 
arsenious  acid ;  dissolve  by  heat.  Diflfering  from  these 
arsenical  compounds  in  a  very  wide  degree  is  the 
assistant  mordant  of  Barnes  and  Mercer,  patented 
November  10th,  1842,t  it  is  made  by  acting  upon 
potato  starch  or  other  farinaceous  matter  with  nitric 
acid,  and  a  small  proportion  of  oxide  of  manganese. 


*  Ure's  Dictioiiury,  i.,  ]).  620. 

+  See  also  Chem.  Gaz.,  ii.,  p.  415  ;  and  Pamell,  p.  78. 
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"The  chemical  action  which  takes  place  among  these 
ingredients  is  allowed  to  proceed  until  the  nitric  acid 
is  destroyed.  To  the  residuum  thus  produced  we  add 
50  gallons  of  pyrolignic  acid,  and  the  compound  is 
the  assistant  mordant  liquor."  A  certain  proportion 
of  this,  as  much  as  three  or  four  volumes  to  one,  is  to 
be  added  to  the  mordants  to  facilitate  their  fixing 
according  to  the  patentees ;  but  Mr.  Higgin  considers 
that  saccharic  acid  or  some  other  acid  of  a  deoxidizing 
character  is  formed  which  acts  by  "preventing  the 
peroxidizement  of  the  iron  when  added  to  purple 
mordants." 

The  wide-spread  use  of  the  arsenical  solution  would 
seem  to  indicate  that  the  common  iron  liquor  really 
required  some  assistance  to  enable  it  to  give  the  best 
shades  of  madder  purple ;  but  as  far  as  my  personal 
experience  goes,  and  it  has  been  connected  with  the 
largest  and  best  producers  of  this  style  of  prints  at 
home  and  abroad  for  many  years,  there  is  no  founda- 
tion for  the  belief,  and  no  real  necessity  for  the  use  of 
arsenical  or  any  other  assistant  in  iron  liquor  mor- 
dants for  purple.  While  stating  this  conviction,  I  do 
not  mean  to  say  that  those  who  think  it  necessary  to 
use  arsenic  are  not  as  capable  of  judging  as  I  am  of 
the  results  of  its  use,  and  I  am  willing  to  admit  that 
there  must  be  some  conditions  of  working  unknown 
to  me  which  renders  its  use  advisable  and  perhaps 
necessary,  but  it  is  highly  probable  that  those  condi- 
tions are  connected  with  some  defect  in  the  process 
after  printing,  probably  in  the  ageing  or  dunging,  for 
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uothiug  can  be  more  certain  than  that  the  very  best 
purples  have  been  produced  for  years  together  with- 
out any  arsenic  being  employed  iu  connection  witli 
them.  Some  further  considerations  upon  tlie  fixing 
of  iron  mordants  will  be  found  in  connection  with  the 
sultjects  of  ageing  and  dunging. 

Besides  the  protoacetate  of  iron  there  is  a  per- 
acetate  of  iron  which  is  possessed  of  very  remarkable 
properties,  analogous  to  some  of  thoae  of  the  acetate 
of  alumina  discovered  by  Crum.  As  this  compound 
is  not  used  in  printing  it  is  sufficient  to  refer  to  ita 
exiatence.* 

Nitrate  of  Iron. — There  are  two  nitrates  of  iron. 
The  pronitrate  can  be  made  by  decomposing  sulphate 
of  iron  with  nitrate  of  lead;  it  is  prescribed  in  several 
colours  by  continental  writers,  but  ia  very  little  em- 
ployed in  England,  The  so  called  pemitrate  ia  made 
by  dissolving  metallic  iron  in  nitric  acid;  it  is  of  a 
very  complex  and  uncertain  constitution,  may  eont-ain 
ammonia,  and  frequently  is  very  basic,  having  several 
atoms  of  iron  to  one  of  nitric  acid.  The  commercial 
nitrate  of  iron  frequently  contains  persulphate  and 
perchloride  of  iron,  which  may  be  looked  upon  as 
impurities  in  it.  The  salt  parts  easily  with,  a  portion 
of  ita  base  to  fibrous  matters,  and  though  but  httle 
employed  in  calico  printing  is  somewhat  largely  used 
by  dyei-s.t 

■  Sve  Pflitu  de  St.  Gillea,  Comptw  Rendua,  1SS5,  p.  568 ;  CliGin.  (lU.  xiiL, 
pp.  193,  367. 

+  Memoira  uimo  Nitrate  ot  Iron  by  Scheurpr-KcsUiLT,  Couiptss  RenJns, 
Deo.  etb,  16t>S,'p.  B27i  Cham,  Gaz.,  xvii.  p.  70;  b;  LeauMn,  Zcils 
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Muriate  of  Iron. — A  solution  of  metallic  iron  in 
muriatic  acid,  or  crystala  obtained  from  such  a  solution, 
are  employed  in  calico  printing  as  mordants  for  cate- 
chu brown,  and  in  one  or  two  other  cases. 

tLeuchs  notes  that  tartrate  of  ii'on  made  by  di,saolving 
4he  protoxide    in    tartaric    acid  was  employed   as    a 
iUordant  for  olatainiug  a  chocolate  or  brown  colour 
from  madder. 
L    Parkea  mentions  a  curious  iiou  mordant,  made  by 
printing  a  mixtui-e  of  yellow  prussiatc  and  tartaric 
acid,  steaming,  washing,  and  dyeing  in  madder. 
Alkaline   Iron   MordantB. — The   oxide   of    iron, 
^bnnlike  that  of  aluminum,   is  insoluble  in  excels  of 
^fcauBtic  alkalies,  and  cannot  therefore  be  made  to  yield 
an  alkaline  mordant  in  the  same  way  as  alumina ;  but 
by  addition  of  several  organic  substances  an  alkaline 

I  solution  of  oxide  of  iron  may  be  obtained.  Some 
salts  of  iron  insoluble  in  water  are  also  soluble  in 
alkalies.  The  commercial  nitrate  of  iron  treated  with 
excess  of  carbonate  of  potash  yields  a  perfectly  trans- 
parent red  coloured  solution.  Haussmanu  obtained 
a  similar  solution  by  preparing  a  persalt  of  iron  from 
tlie  sidphate  and  nitiic  acid,  and  then  adding  excess 
of  carbonate  of  potash.  Persoz  made  use  of  the 
I  |woperty  of  the  solubility  of  the  pyrophospate  of  iron 
I  in  ammonia  to  employ  it  iis  a  mordant,  and  reported 
I  very  favourably  upon  it  as  yielding  g(Tod  shades  of 
I  purple  and  lilac,  and  the  remarkable  property  which 

L  Ch.,  ISfifl;  (indChem.  News,  xxi.  p.  IGB;  by  Orduay,  SUliman's  Journ., 
tSHj  andChein.  Guz.,  viiL,  p.  61,  way  he  consulted. 
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this  mordaut  had  of  dyeing  up  in  madder  baths  which 
were  qiiitc  spent  to  ordinary  mordants.  This  mor- 
dant has  never  received  any  practical  application,  the 
colours  produced  not  being  better  than  those  obtained 
l»y  means  of  acetate  of  iron,  and  as  to  their  dyeing  up 
in  spent  baths  that  is  quite  a  mistake. 

Burgemeister  states  that,  if  glycerine  Itc  added  to  a 
solution  of  sulphate  of  iron  and  then  an  excess  of 
caustic  potash,  no  precipitation  of  the  oxide  takes 
place,  even  if  the  solution  be  raised  to  a  boiling  heat, 
but  that  all  the  iron  is  given  up  to  cotton  fibre.  It 
is  moreover  stated  that  a  process  of  mordanting  based 
upon  this  property  is  in  use  in  Euglaud,  but  my 
enquiries  have  not  confirmed  tliis.^'^ 

Barreswill,  in  experimenting  upon  gallic  acid  and 
iron  salts,  was  led  to  believe  that  there  was  a  blue 
oxide  of  iron,  and  it  has  been  supposed  that  it  so 
exists  in  madder  purples.  This  chemist  several  time^ 
obtained  blue  salts  of  iron,  but  the  separation  of  the 
blue  oxide  bafiied  his  skill,  and  the  point  remains 
doubtful.  + 

Tin  Mordants.— Tin  has  peculiar  and  remarkable 
mordanting  powere,  but  they  arc  of  a  natm*e  so 
different  from  those  possessed  by  iron  and  alumina 
that  up  to  the  present  time  calico  printers  have  not 
been  able  to  make  use  of  this  metal  or  its  compoimds 
in  the  same  *ay  that  they  can  profitably  employ  tlie 


*  Abstriwt  in  Jgur.  of  Cli,  Soc,  xxv.,  p.  187,  from  Chem.  C'onlr.,    IS71 

li.  720.         

^wm  Coiniitea  FmuIui,  Oct.  9th,  1S43. 
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others,  for  beyond  the  use  made  of  it  in  steam  or 
spirit  coloursj  or  aa  a  prepare  for  them  it  has  no 
direct  application  aa  a  mordant  in  printing.  There  is 
one  colour  used  to  obtain  a  yellow  or  orange  effect  in 
garaucine  styles,  where  the  so-called  acetate  of  tin 
might  seem  to  act  a  part  identical  with  acetate  of  iron 
or  alumina  in  dyeing,  but  a  little  consideration  will 
shew  that  the  mixture  of  muriate  of  tin  and  acetates 
of  soda,  lime,  or  lead,  with  berry  or  bark  liquor, 
which  constitutes  the  garancine  orange,  is  nothing  but 
a  spirit  yellow,  which  can  sustain  in  a  more  or  less 
imperfect  manner  the  operations  of  dunging  and 
dyeing.  This  is,  however,  the  proper  place  to  con- 
sider the  uses  of  tin  in  calico  printing,  so  far  as  they 
relate  to  the  fixing  or  modification  of  colouring 
matters,  though  the  subject  will  lead  us  to  anticipate 
in  some  degree  topics  which  would  properly  be  con- 
sidered later  on. 

Of  the  dates  of  the  introduction  of  tin  into  calico 
printing  we  have  no  exact  record  ;  from  current  state- 
ments it  is  believed  that  previous  to  1630  it  was  not 
employed  in  dyeing,  in  wliich  year  its  valuable  pro- 
perties in  connection  with  the  scarlet  dye  on  woollen 
was  accidentally  discovered  by  Drebbel  in  Holland. 
In  Rhyiner's  list  of  drugs  used  in  cahco  printing, 
dated  17G6,  solution  of  tin  is  mentioned  as  used  for 
making  a  mock  red.  Haussmann  in  1 792  ^ves  receipts 
for  making  most  of  the  tin  preparations  at  present  in 
use,  including  the  acetate,  and  was  acquainted  with 
their  discharging  powers    and    use  in  making  spirit 
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colours,  with  the  alkaline  solution  of  tin  in  caustic  Boda, 
and  generally  with  aU  its  properties  as  connected  with 
colours.*  Solutions  of  tin  were  employed  by  the 
Turkey  red  dyers  to  modify  the  hue  of  the  colour  and 
In-ighten  it  at  the  end  of  the  last  or  commencement  of 
the  present  century,  but  the  use  of  tin  salts  to  produce 
madder  pink  in  calico  printing  was  discovered  Rt 
Wesserling  some  time  before  1822,  in  which  year  the 
process  was  communicated  to  several  printers.  M. 
DollfuB  Ausset  states  that  the  celebrated  WeBserling 
or  Swiss  pink  (Wesscrlinger-roth)  which  held  pre- 
eminence for  a  long  time,  was  the  result  of  an 
accident,  and  gives  from  his  note  book  the  following 
account  of  it : — The  colourist  of  the  establishment  was 
experimenting  on  reds  and  pinks  to  improve  the  shade 
of  colour,  and  had  made  addition  of  all  sorts  of  drugs 
to  the  mordant,  and  dyed  the  samples  in  madder,  also 
with  various  additiona  The  dyed  bits  were  washed 
and  left  hung  up  to  finish  on  the  following  day.  The 
attendant,  on  arriving  nest  morning,  saw  that  one  of 
the  swatches  was  missing,  and  found  that  it  liad  fallca 
into  a  pot  containing  solution  of  nitro-muriate  of  tin. 
He  took  it  out,  washed  it  well,  and  hung  it  up  with 
the  others.  When  the  colourist  arrived  he  noticed  the 
yellow  colour  of  this  Rpecimen,  and  the  operati%'e 
declared  that  it  was  not  his  fault,  and  explained  that 
he  had  found  it  in  the  tin  solution.  All  the  swatches 
were  soaped  together,  and  the  colomist  was  agreeably 
astonished  to  behold  the  yellow  one  develop  into  a 
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Splendid  pink/*  If,  as  I  believe,  the  practice  of  the 
Turkey  red  dyers  in  using  tin  salts  was  anterior  in 
date  to  this  supposed  accidental  discovery,  consider- 
able doubt  is  tlirown  upon  it?  authenticitj-,  for  it 
seems  no  great  or  improbable  step  for  a  printer  to  try 
and  adapt  and  apply  to  his  red  colours  what  was 
known  to  be  valuable  when  applied  to  Turkey  red 
dyed  with  the  same  dyestuff,  and  upon  nearly  the 
same  mordant.  *  The  authority  quoted  above  also 
mentions  that  the  English  printers  at  the  commence- 
ment of  this  century  prepared  cloth  for  printing  by  a 
unifoiTn  impregnation  with  acetate'  of  alumina  and 
stamiate  of  soda,  but  that  the  styles  thus  produced, 
probably  liefore  steaming  was  practised,  were  bad,  and 
fell  into  disrepute. 

Tin  Crystals  and  Red  Mordant. — Tlie  crystals  of 
tin,  as  the  cr}'sta'llized  protochloride  is  commonly 
called,  are  most  largely  used  in  eabco  printing  in 
combination  witli  the  red  mordant,  This  snlt  of  tin 
communicates  to  the  red  mordant  several  valuable 
properties;  from  2  to  4  oz.  of  crystals  per  gallon  of 
colour  makes  the  red  l^rlghter  and  more  orange 
colotired,  and  appears  to  maintain  its  purity,  and  to 
prevent  the  colour  being  injured  by  the  presence  of 
iron  either  in  the  mordant  or  elsewhere  in  the 
operations.  When  the  proportion  of  tin  crystals  is 
raised  to  G  oz.  per  gallon  and  up  to  16  oz.  per  gallon, 
the  red  then  becomes  a  resist  or  even  a  discharge  red, 
being  able  to  throw  off  pretty  strong  iron  covers,  or 


*  Miit«ruinx  ptnir  la  Coloration  dei;  EtoSea, 
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to  diacharge  them  if  printed  upon  them.  The  i 
of  the  actioD  of  tin  crystals  upon  the  red  mordant-ift 
unknown,  it  does  not  appear  to  have 
the  attention  of  investigators,  or  they  have  been 
unable  to  discover  what  takes  place.  Jt  ia  known 
that  not  ill!  kinds  of  red  moixlant  work  well  with 
addition  of  crystals  of  tin ;  with  some  mordants  the 
results  arc  very  bad,  the  mordant  may  have  resisted  a 
purple  or  a  chocolate  cover  very  well,  and  appear  bj 
be  taking  colour  perfectly  at  the  commencement  of 
the  dyeing,  but  as  the  dyeing  approaches  completion 
it  is  found  that  the  colour  is  stripped,  and  the  result 
is  a  poor,  bare,  unsightly  brick  coloured  red,  without 
depth  or  brilliancy.  Mr.  .J,  W,  Jones  haa  given  the 
result  of  his  investigations  upon  this  subject  In  a 
paper  entitled  "  Notes  on  the  Composition  and  Testing 
of  Tin  Ked  Liquors,"  in  the  "Textile  ColourLst,"  i., 
p.  189.  Ho  finds  that  those  red  liquors  which  contain 
more  than  a  certain  quantity  of  undecomposed  suIt 
phate  of  alumina  give  unifonnly  bad  results,  wth 
addition  of  even  2  or  3  oz.  tin  crystals  per  gallon, 
while  a  perfectly  decomposed  red  liquor  in  which  no 
sulphate  is  left  will  give  full  and  bright  reds  even 
with  1^  lb.  of  tin  crystals  per  gallon.  There  is, 
however,  no  advantage  in  pushing  the  ^composition 
to  its  utmost  limits,  for  a  mordant  made  from  1  gallon 
of  pyrolignite  of  lime  at  1 5'  Tw.  and  2^  lb.  of  alum, 
and  which  shewed  upon  analy.sis,  2521  per  cent,  of 
sulphuric  acid,  gave  an  excellent  red  with  1  lb,  of 
crystals  of  tin  per  gallon,  even  better  than  a  mordattt   > 
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made  with  the  same  weight  of  alum,  and  the  pyrolig- 
nite  of  lime  at  20°  Tw,,  which  shewed  only  0'67  per 
cent,  of  sulphuric  acid ;  if  the  amount  of  acetate  of 
lime  or  lead  used  ia  ao  low  aa  to  leave  4  to  6  per  cent, 
of  sulphuric  acid  in  solution,  the  mordant  gives  bad 
results  with  I  lb.  of  tin  crystals  per  gallon,  and  still 
worse  aa  the  per  centage  rises  higher,  Mr,  Jones  is 
of  opinion  that  mordants  which  contain  more  than  3 
to  3'25  per  cent,  of  sulphuric  acid  will  always  be 
liable  to  irregularity  with  more  than  4  oz.  of  tin  per 
gallon,  and  advises  that  none  should  be  used  which 
cont«nin  more  than  3  per  cent,  if  made  from  common 
alum,  and  somewhat  less  if  made  from  sulphate  of 
alumina,  for  it  appears  that  the  sulphuric  acid  of  the 
sulphate  of  ammonia  in  the  alum  is  not  injurious, 
only  that  of  the  sulphate  of  alumina. 

The  resisting  or  discharging  power  of  tin  crystals 
depends  upon  their  remaining  at  the  lower  stage  of 
oxidation  of  the  tin,  for,  if  by  exposure  to  air  or  by 
chemical  agencies,  the  tin  ia  raised  to  its  highest 
degree  of  oxidation,  it  no  longer  resists,  uidess  it  be 
so  excessively  acid  as  to  be  inappMcable  in  colours  on 
calico, 

Tin  in  Spirit  and  Steam  Colours. — The  next 
principal  application  of  tin  mordants  is  in  steam 
colom's,  or  the  so-called  spirit  colours.  Spirit  colours 
received  that  name  from  the  fact  of  their  chief  or 
only  mordant  being  one  of  the  solutions  of  tin 
commonly  called  spirits  of  tin ;  they  are  all  of  the 
loosest  class  of  colours,  and  belong  only  to  the  lowest 
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Styles  of  printing.  The  tin  solution  used  ia  called  the 
oxymuriate,  and  is  prepared  in  various  ways,  but  con- 
sists almost  wholly  of  tin  in  its  highest  state  of 
oxidation,  or  as  bichloride  of  tin.  The  most  usual 
method  of  preparing  the  oxymuriate  of  tin  is  by 
dissolving  metallic  tin  in  a  nuxture  of  nitric  aud 
hydrochloric  acids  to  saturation ;  the  solution  is  very 
acid,  and  as  comparatively  large  proportions  of  it  arc 
used  in  the  colours,  care  has  to  be  taken  in  drying  the 
printed  cloth  that  it  may  not  be  tendered  by  too 
much  heat ;  the  colours  cannot,  of  course,  be  steamed, 
and  the  fixing  consists  in  simply  hanging  up  in  a  cool 
place  for  a  few  hours  and  then  lightly  washing  off  in 
cold  water.  A  certain  amount  of  tin  thus  fixes  upon 
the  fibre  and  retains  the  colouring  matter. 

The  crystals  of  tin  are  employed,  along  with  wood 
extracts,  in  several  steam  colours.  When  under  the 
influence  of  heat  a  combination  of  the  oxide  of  tin  and 
colouring  matter  with  tbe  fibre  is  eS'ected,  and  colour 
possessing  a  fair  amount  of  stability  may  be  obtained. 
As  the  ciystals  of  tin  easily  split  up  into  acid  and 
oxide,  the  amount  which  can  be  safely  used  in  colours 
containing  no  other  base  is  limited  ;  along  with  some 
salts,  as  oxalate  of  potash,  or  cream  of  tartar,  lai^r 
quantities  may  be  safely  used. 

Tin  as  a  Preparation  for  Cloth— Dolfuss-Ausset 
states  that  the  English  printers  were  the  first  to  put 
in  practice  the  idea  of  uniformly  impregnating  tbe 
cloth  with  a  mordant  before  printing.  The  late  Dr. 
Calvert  ascribed  the  discovery  of  the  tin  preparation  to 
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Mr.  George  Wood,  of  Bank  Bridge,  about  1820.*  The 
idea  would  seem  to  have  lieen  derived  from  some  of 
the  operations  iq  piece  dyeing,  especially  of  woollens, 
where  the  first  process  is  to  cause  the  cloth  to  imbibe 
the  mordiint  by  heating  it  for  a  sufficient  time  alon^ 
with  weak  mordanting  solutions,  chiefly  of  tin.  This 
kind  of  mordanting  for  piinting  is  generally  known  as 
"preparing,"  and  the  various  modifications  of  tin, 
ipecially  intended  for  this  purpose,  arc  frequently 
called  "preparing  salts."  Although  any  other  mor- 
dant could  be  applied  to  cloth  in  the  same  manner  as 
tin,  this  is  the  only  one  in  general  use ;  other  pre- 
parations are  exceptional,  so  that  when  "  preparing," 
or  "  prepared  cloth  "  is  spoken  of  the  expressions  are 
to  be  understood  as  referring  to  the  tin  mordant, 
unless  expressly  stated  to  be  some  other  preparation. 
The  object  of  preparing  with  tin  salts  b  to  make 
the  cloth  more  fit  to  receive  colours,  and  is  only  used 
for  the  class  of  steam  or  spirit  colours.  The  differences 
in  the  hues  of  many  steam  colours  upon  a  well  pre- 
pared and  an  unprepared,  or  ill-prepared  cloth  are 
striking,  and  seem  at  first  sight  out  of  all  proportion 
to  the  small  amount  of  tin  existing  upon  the  cloth  ; 
in  the  one  case  they  are  full  and  rich,  in  the  other 
meagre  and  poor ;  and  this  contrast  is  no  doubt  all 
owing  to  the  existence  in  the  coloured  lake  of  just  the 
small  proportion  of  tin  extra  which  has  been  commu- 
nicated to  the  cloth  in  the  preparation.  It  might  be 
thought  that  if  this  were  all,  the  same  effect  would  be 

'  •  ^cct.  at  Roy,  lust,  1880,     gh.  Ndwa.  i.,  p.  151. 
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produced  by  a  sUght  addition  or  increase  of  tin  salt  in 
the  colour  itself ;  but  a  little  reflection  will  shew  that 
tin  salts  can  only  be  added  to  colours  in  a  state  of 
acid  solution,  from  which  but  a  limited  portion  of  tin 
can  be  communicated  to  the  cloth  in  the  presence  of 
the  acid,  while  on  the  prepared  cloth  the  tin  is  present 
as  free  oxide,  and,  meeting  the  colouring  matters,  is 
ready  to  combine  with  them  under  the  influence  of 
heat,  as  in  steaming ;  or  under  the  influence  of  a 
proper  amount  of  acidity  in  the  colour  ;  some  portion 
of  acid  or  acid  salt  in  nearly  all  cases  being  a  necessity 
in  steam  colours  upon  prepared  cloth,  in  order  to 
facilitate  the  combination  of  the  tin  and  colouring 
matter,  which  in  neutral  colours  takes  place  very 
slowly  and  imperfectly.  Beyond  this,  the  oxide  of 
tin  upon  the  cloth  possesses  a  power  of  saturating  the 
acid  tin  salts  so  generally  used  in  steam  colours  as 
weU  as  salts  of  alumina,  and  producing  with  them 
basic  compounds  of  tin,  or  alumina,  which  mordants 
are  thus  fixed  upon  the  cloth  in  greater  quantity  than 
would  be  possible  without  the  preparation. 

There  are  many  possible  ways  of  preparing  cloth 
with  tin,  and  nearly  all  of  them  are  in  use.  They 
will  be  found  in  the  following  description  to  difier 
very  widely  from  one  another,  and  as  the  only  object 
aimed  at  is  to  deposit  a  sufiicient  amount  of  oxide  of 
tin  uniformly  upon  the  cloth,  it  is  impossible  to 
explain,  or  give  a  reason  in  all  cases,  why  so  many 
different  methods  are  practised.  For  some  kinds  of 
cloth,  or  for  printing  with  some  kinds  of  colour,  it  is 
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posaible  to  comprehend  the  reason  of  the  differences, 
hut  in  most  cases  the  divergences  from  the  simpler 
and  primitive  mothoda  of  preparing,  are  owing  to 
nothing  more  than  imskilfulneas  or  caprice. 

For  cotton  goods  stanuate  of  soda  is  most  generally 
employed  as  the  source  of  the  tin.  It  is  an  alkaline 
compound  of  stannic  acid  or  the  peroxide  of  tin  with 
sodii ;  how  long  it  lia-s  been  in  use  there  are  no  means 
of  ascertaining.  Graham  says  it  was  introduced  by 
Steiner.  Under  the  date  of  July  8th,  1845,  there  is 
a  patent  to  Greenwood,  Mercer,  and  Barnes,  for  the 
manufacture  of  stannate  of  soda,  "  in  the  dry  state  or 
in  crystals,  or  in  a  state  of  paste,  for  making  tin  pre- 
paring liquor  for  dyers  and  printers  ;"^^  but  there  is  no 
doubt  that  alkaline  solutions  of  tin,  both  in  the  state 
of  protoxide  and  peroxide,  were  in  use  long  before 
this  date  for  preparing  purposes.  The  oxide  of  tin 
being  held  in  solution  by  the  alkali,  and  acting  the 
part  of  an  acid  towards  it,  a  comparatively  feeble 
acid,  which  can  be  displaced  by  stronger  acids,  the 
process  of  preparing  with  it  is  simply  to  pad  the 
pieces  in  a  solution  of  the  stanuate  at  proper  strength, 
and  after  the  cloth  has  well  imbibed  the  solution,  to 
pass  the  goods  into  dilute  sulphiiric  acid ;  the 
stannate  is  thus  decomposed,  the  soda  going  to  the 
sulphuric  acid  to  form  the  soluble  sulphate  of  soda 
which  remains  in  the  sours,  wlule  the  stannic  acid  or 
oxide  of  tin,  being  insoluble,  is  deposited  upon  the 
cloth  and  retained  by  it.    The  process  may  be  repeated 

>  Bee  iiUo  Chem.  Gu.,  ir.  p.,  127. 
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once  or  twice  on  the  same  cloth  to  obtain  a  greater 
quantity  of  the  tin  upon  it,  as  in  the  foUo'W'ing 
sequence  of  operations  which  are  intended  to  give  a 
prepare  upon  either  calico  or  mualin-de-laine  suitable 
for  general  dark  work  : — 

1.  Pad  in  stannute  of  soda  at  24°  Tw. 

2.  Leave  -wet  on  rolls  for  two  hours  at  least. 

3.  Pass  open  in  vitriol  sours  at  6°  Tw, 

4.  Wash,  and  extract  the  water  as  much  as  possible. 

5.  Pud  in  atannate  at  34°  Tw.  second  time. 

6.  Leave  on  rolls  for  at  least  two  hours. 

7.  Sour  again  at  G"  Tw. 

8.  WiiBh  woU  and  dry. 

For  delaines  or  other  mixed  goods  containing  wool, 
the  operations  are  the  same  up  to  No.  7,  when,  instead 
of  washing,  they  are  passed  through  a  solution  of 
bleaching  powder  of  aueh  strength  that  they  may 
smell  strongly  of  chlorine  for  at  least  five  minutes 
after  passing  through,  then  if  they  are  acid  they  can 
be  washed  off,  if  not  acid  they  should  have  a  final 
passage  in  weak  sours  before  washing,  lastly  they  are 
dried.  For  light  steam  work  the  operation  may  be 
stopped  at  the  No.  4  stage. 

The  modifications  which  it  may  be  found  useful 
under  some  circumstances  to  adopt  in  the  above 
process  cannot  well  consist  iu  anything  more  tlian 
using  the  stannato  weaker  and  repeating  the  opera- 
tions oftener.  The  bad  results  which  for  a  long  time 
interfered  with  the  successful  application  of  stannate 
of  soda  in  preparing,  and  which  even  yet  cause  many 
printers  to  prefer  acid  solutions  of  tin,  may  be  traced 
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1^  one  or  other  of  tlie  foUowing  maaons :  The  atannate 
tD&j  be  of  an  inferior  quality,  and  there  are  no 
-external  characteristics  by  whicli  its  value  may  be 
estimated,  the  amount  of  tin  per  cent,  can  be  easily 
and  accurately  ascertained  by  chemical  analysis  ;  this 
metal  is,  of  courscj  its  most  valuable  constituent,  and 
the  most  expensive  to  the  manufacturer,  and  there  ia 
H  an  inducement  to  keep  lowering  the  percentage  of  it, 
^  and  unless  the  printer  ia  certain  of  the  amount  of  tin 
in  the  stannate  he  can  never  be  certain  of  the  results 
of  his  preparing,  Stannate  of  aoda  is  sold  at  various 
percentages,  as  20,  15,  or  12  per  cent,  of  tin;  the 
strongest  should  be  used  for  obtaining  the  strongest 
prepare   for    dark    colours,    and   especially  for  good 

^ strong  cloth ;  the  lower  qualities  of  stannate  may 
perhaps  present  some  advantage  in  first  cost,  but 
as  they  contain  a  proportionably  large  amount  of 
uselesa  foreign  salts,  they  should   not  be  employed 

Pin  those  cases  where  it  is  requii'cd  to  deposit  the 
ijsj^est  possible  quantity  of  tin.  The  percentage  of 
metal  being  known,  it  should  be  ascertained  on  the 
one  hand  that  there  is  not  a  great  excess  of  alkali  in 
the  stannate,  and  on  the  other  that  the  stannic  acid 
ia  in  perfect  and  clear  solution  when  the  stannate  is 
dissolved  in  water,  for  it  sometimes  happens  that  by 
age,  too  much  exposure  to  air,  or  unskilfidness  of 
nufacture,  a  large  proportion  of  the  tin  becomes 
joluble,  and  is  not  only  useless  in  itself  but  indicates 
K<ft  bad  composition  of  the  parts  whicli  are  soluble  in 
Iwater,  and  from  which  it  is  nearly  impossible  to  obtain 
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a  well  prepared  cloth.  An  irregular  depositioD  of  the 
tin  may  arise  from  too  much  liquor  being  left  in  the 
cloth  in  the  padding  ;  the  cloth  should  be  well  satu- 
rated, but  not  so  wet  aa  to  drip  or  to  yield  liquor  by 
slight  pressing,  for  if  it  goes  into  the  sours  too  wet  a 
good  deal  of  the  stannate  is  decomposed  at  too  great 
a  distance  from  the  fibre  to  permit  the  latter  to  ab- 
sorb the  tin,  a  further  quantity  of  stannate  in  the 
interior  of  the  fibre  is  less  easily  brought  under  the 
influence  of  the  acid,  and  the  consequence  is  that 
there  is  a  largo  loss  of  tin  in  the  sours  and  in  the 
washing,  and  great  danger  of  irregularity  in  the 
surface  deposition  of  the  tin  upon  the  cloth.  A 
frequent  source  of  bad  preparing  resides  in  imperfect 
souring ;  this  may  be  in  not  renewing  or  freshening 
up  the  acid,  letting  it  get  spent  and  neutralized  by 
the  alkali  of  the  sfcinnate,  when  it  simply  serves  to 
wash  off  the  stannate  instead  of  fixing  the  tin ;  or  the 
time  of  contact  with  the  sours  may  be  too  short,  or 
the  souring  may  be  done  between  a  nip,  whicli  does  not 
allow  a  sufficient  amount  of  som-s  to  come  into  con- 
tact with  tlie  alkaline  prepare,  or  from  other  causes ; 
it  is  a  point  of  capital  importance  that  the  soured 
goods  should  taste  very  sour  several  minutes  after  they 
have  been  soured ;  if  they  are  in  that  state  there  is 
nothing  wrong  iii  the  souring. 

I  think  it  is  generally  admitted  that  the  stannate 
prepare  is  decidedly  the  best  and  most  convenient  for 
cotton  goods,  but  for  woollen  or  for  mixed  goods  of 
cotton  and  wool,  the  most  usual  opinion  is 
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satisfactory  deposition  of  tin  cannot  be  obtained  from 
stannate  alone,  and  for  mixed  goods  it  is  usual  to 
prepare  first  in  stannate  and  lastly  in  some  acid  solu- 
tion of  tin.  Examples  of  this  method  may  be  found 
iu  the  following  processes,  which  are  practically 
applied  in  various  places  : — 

A  prepare  for  dark  green  and  chocolate  colours  on 
mixed  cotton  and  woollen  is  given  by  preparing  first 
with  stannate  of  soda  at  12°  Tw.,  and  souring  at  5° 
Tw.,  wasliing  lightly,  and  squeezing  open.  Then  a 
mixture  of  equal  measures  of  commercial  bichloride 
of  tin  at  120°  Tw.,  and  commercial  protochloride  or 
muriate  of  tin  at  120°,  ia  added  to  water  until  the 
solution  marks  10°  Tw. ;  the  goods  are  passed  several 
times  through  this  mixture  to  insure  an  equal  penetra- 
tion, and  then  after  standing  wet  a  convenient  length 
of  time  are  passed  in  sulphuric  acid  sours  at  4°  Tw., 
and  then  through  bleaching  powder,  and,  if  necessary, 
again  through  acid,  washed,  and  dried. 

For  a  prepare  for  dark  steam  blue,  where  the  cotton 
part  does  not  require  so  much  tin,  the  operations  on 
the  preceding  process  may  be  followed,  leaving  out 
the  stannate  preparation  entirely. 

The  following  process  also  for  blue  on  mixed  goods 
involves  the  preparation  of  the  stannate,  or  rather 
what  may  be  called  a  mixture  of  atannite  and  stan- 
nate of  soda  upon  the  spot,  which,  if  it  be  more 
expensive  and  troublesome  than  the  use  of  ready 
prepared  stannate,  has  an  advantage  in  so  far  as  the 
operator  can  have  confidence  in  the  amount  of  tin 
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present  in  his  liquors.  Take  6  gallons  of  bichloride 
of  tin  at  120°  and  mix  with  a  solution  of  10  lb.  of 
crystals  of  tin  in  1  gallon  of  water;  to  this  mixture 
add  solution  of  good  caustic  soda  at  20°  Tw.,  with 
constant  stirring  until  the  thick  precipitate  at  first 
formed  becomes  thin  and  is  nearly  aU  dissolved.  To 
avoid  adding  too  great  an  excess  of  caustic  soda,  it  is 
well  to  stop  before  the  precipitate  is  altogether  re- 
dissolved,  the  presence  of  a  small  quantity  of  the 
oxide  of  tin,  which  does  not  dissolve  upon  stirring, 
serving  as  an  indication  that  the  liquor  is  about  as 
neutral  as  it  can  well  be.  Add  water  to  reduce  this 
to  15°  Tw.  and  pass  the  goods  in  the  liquor  twice, 
well  squeezing  them  the  last  time;  leave  on  the  rolls 
for  three  or  four  hours,  and  then  pass  into  a  mixture 
of  acid,  water,  and  salanunoniac,  using  say  14  lb.  oil  of 
vitriol  and  4  lb.  salammoniac  to  100  gallons  of  water; 
wash  off  and  either  pass  through  chlorine  and  dry,  or 
further  pass  into  the  mixture  of  bichloride  and 
muriate  of  tin  above,  and  sour  as  in  the  former 
process. 

In  other  prepares  for  mixed  goods  the  acid  solution 
of  tin  preferred  to  be  used  is  a  mixture  of  sulphuric 
acid  and  commercial  muriate  of  tin,  which  is  called 
sulpho-muriate  of  tin.  As  an  illustration  the  following 
process  may  be  quoted  for  preparing  delaines  for  cho- 
colate: Pad  the  goods  in  stannate  of  soda  at  12°  Tw. 
and  after  a  while  pass  in  sulphuric  acid  sours  at  2°  Tw., 
wash  and  dry,  then  pass  in  sulpho-muriate  of  tin, 
prepared  by  adding   1  gallon  of  commercial  oil  of 
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[vitriol  to  3  gallons  of  the  muriate  of  tin  at  150°  Tw. 
and  reducing  with  water  until  it  marks  16°  Tw., 
aqueeze  out  veiy  evenly  from  the  sulpho-muriate  and 
leave  for  several  hours,  then  pass  iu  vitriol  soura  at 
l^'Tw.  and  directly  afterwards  into  bleaching  powder 
solution  at  1°  Tw.,  wash,  and  dry. 
For  cloth  which  is  all  wool  the  preparation  gene- 
rally consists  In  a  simple  passage  in  an  acid  salt  of 
tin  and  washing  off  as  in  the  following  process,  which 

I  is  intended  for  dark  blue:    Take  50  gallons  of  water, 
30  lb,  of  crystals  of  proto-chloride  of  tin  and  1  lb. 
sulphuric  acid,  dissolve,  pass  the  goods  twice  through 
this  solution  and  leave  wet  for  some  hours,  then  wince 
in   weak   solution    of  bleaching  powder  for  twenty 
minutes,  and  finish  off  in  a  weak  sour.     Another  and 
■weaker  prepare  of  the  same  character,  but  intended 
for  lighter  shades  of  colour,  is  effected   by  taking 
50  gallons  of  water,  121b.  crj'stals  of  tin,  and  8  lb. 
sulphuric  acid,  passing  the  goods  twice  through  the 
H    mixture  and  finishing  off  as  in  the  previous  instance. 
^M       A  prepare  strongly  recommended  by  De  Vinant 
H    differs  considerably  from  any  of  the  above.    It  is  com- 
H    posed  of  7  lb.  of  oximuriate  of  tin  mixed  with  3  gallons 
^     of  caustic  soda  at  30°  Tw,  for  the  one  part,  and  1 1  lb. 
of  oxahc  acid  dissolved  in  a  gallon  of  hot  water  for 
the  other  part;  the  two  solutions  are  mixed  together 

I  and  reduced  by  water  to  the  proper  strengtii,  which 
for  loose  mordanting  is  2°  Tw,,  and  for  padding  with- 
out pressure  8°  Tw.  The  goods  ai'e  left  for  twelve 
hours  wet  and  then  simply  washed  off     In  another 


pkte  the  same  author  gives  for  a  prepai-e  bichloride 
of  tin  treated  with  an  excess  of  caustic  soda  so  as  to 
form  stannate  of  soda,  using  the  solution  at  iT  Tw. 
and  souring  afterwards. 

It  is  not  well  to  prepare  cloth  long  in  advance  of 
the  time  when  it  will  be  required  for  printing,  for 
experience  shews  that  some  kinds  of  prepare  become 
injured  by  age,  especially  upon  wool.  The  final 
drying  of  the  cloth  should  be  carefully  attendetl  to,  for 
though  simple  stannate  prepare  on  cotton  seems  to  be 
uninjured  by  orcbnary  drying,  both  it  and  the  prepare 
from  acid  solutions  of  tin  salts,  especially  on  wool, 
may  be  considerably  injured  by  hard  drying  or  over 
heating,  this  phenomena  being  very  probably  connec- 
ted with  peculiarities  of  the  hydrates  of  stannic  acid, 
which  have  occupied  the  attention  of  chemists.* 

Concerning  stannate  of  soda,  the  following  patents 
may  be  referred  to  :— 

Young's  patent,  December  9th,  1848,  refers  only 
to  the  manufacture  of  stannate  by  more  economical 
methods,  using  native  tin  ore  as  a  primary  material 
instead  of  metallic  tin.  Haeffly's  patent  of  jVfarch 
13th,  1854,  is  for  a  new  method  of  manufacturing 
stannates  by  oxidation  of  metallic  tin  in  an  alkaline 
solution  by  the  agency  of  an  oxide  of  lead. 

Mercer  and  BIyth's  patent,  October  I2th,  1849, 
was  for  mixing  arseniate  of  soda  and  phosphate  of 
soda  with  stannate  of  soda,  to  produce  the  so- 
called  phoepo-stanuatcs  and  arsenio-stannates  which 

•  Qmeliii  Handbwk,  v.,  p.  73. 
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^m  were  to  be  used  for  preparing  instead  of  the  simple 

^M   8taDDa,tc3. 

^M       Higgins'  patent,  November  24th,  1852,  is  for  the 

^P  manufacture  and  application  of  alumina-stannates 
instead  of  ordinary  stannates,  they  were  made  by 
adding  alumiuate  of  soda  to  common  stannate  of  soda 
and  were  to  be  applied  in  the  same  way;  it  is  also 

I  suggested  that  alum  might  be  added  to  the  sours  used 
to  fix  the  ordinary  stannate,  or  the  goods  padded  in 
alum  solution  first  and  then  in  stannate,  all  with  a 
view  of  obtaining  a  deposit  of  mixed  tin  aud  alumina 
upon  the  cloth.  Riley's  patent.  May  15tb,  1861,  is 
for  combining  tungstate  of  soda  with  stannate  of  soda. 
Lightfoot's  patent,  of  March  28th,  1864,  includes  the 
use  of  a  tartro-stannate  of  soda  in  a  peculiar  process  i 
of  preparation.  I 

The  peculiar  action  of  alkaline  sulphates  in  causing 
the  precipitation  of  hydrated  oxide  of  tin  from  solu- 

Itions  of  peraaltB  has  been  investigated  by  Lowenthal.* 
The  protoxide  of  tin  is  not  so  precipitated.  This 
chemist  suggested  that  the  i-eaetion  might  be  usefully 
employed  in  mordanting;  it  is  probalilc  that  the  sul- 
phuric acid  used  in  prepai'ing  after  acid  solutions  of 
tin  salts  acts  as  a  precipitant  in  an  analogous  manner, 
for  it  is  shewn  that  the  presence  of  a  certain  quantily 
of  firee  acid  does  not  prevent  the  action. 


Of  the  remaining  metals  known  to  chemists,  none 
approach  near  to  aluminum,  iron,  and  tin,  in  possess- 

•  CLeni.  Gai!,,  x-,  j>.  338,  from  Jour,  fiir  Pi'nkt.  Chem.,  Ivi,  j).  386, 
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ing  useful  mordanting  powers,  but  several  of  them 
receive  some  application  in  dyeing  and  printing,  and 
others  have  been  found  to  be  capable  of  acting  as 
mordants,  and  may  probably  be  hereafter  utilized  ;  it 
is  desirable,  therefore,  to  give  a  brief  account  of  what 
is  known  concerning  them. 

Chromium  as  Mordant, — This  metal,  in  some  of 
ita  i-elations,  has  a  considerablo  resemblance  to  iron 
and  aluminum,  though  differing  widely  in  many  of  its 
characters.  The  sesquioxide  of  clu-omium  has  been 
largely  used  as  a  colouring  matter  in  calico  printing, 
fixed  from  its  sidts  by  alkalies  ;  it  has  a  grey  green 
colour,  pleasant  enough  in  certain  combinations,  and 
possessed  of  the  highest  degree  of  stabihty ;  the 
manner  of  its  application  does  not  belong  to  this  part 
of  the  subject.  This  oxide,  as  a  mordant  in  dyeing  on 
calico,  is  hardly  ever  used,  requiring  peculiar  methods 
of  fixing,  !ind  not  yiekling  any  definite  or  desirable 
shades  with  colondng  matters.  As  a  mordant  for 
printing  along  with  colouring  matters,  especially  log- 
wood, to  obtain  a  black,  it  has  come  into  general  and 
extensive  use  within  the  last  dozen  years.  It  is  aa  an 
acetate  or  nitrate,  or  a  mixture  of  the  two,  that  it  is 
most  commonly  used,  and  the  following  methods  of 
preparing  it  are  selected  from  some  of  those  in  use : — 

There  exists  in  commerce  what  is  called  chrome 
alum,  a  crystalline  salt  of  dark  colour,  which  is  a 
double  sulphate  of  potash  and  chromium,  correspond- 
ing in  its  form  and  composition  to  common  potash 
alum,    but  in  which  the   aluminum   is  replaced    by 
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iromimn.  From  this  salt  acetate  or  nitrate  of 
■chromium  may  be  prepared  in  precisely  the  Bame 
rmanner  as  the  acetate  and  nitrate  of  alumina  are 
I  made  from  ordinary  alum,  that  is  I.)y  decomposing  it 
Iwith  acetate  or  nitrate  of  lead.  But  colour  mixers  as 
|a  rule  prefer  to  take  the  bichromate  of  potash  as  the 
■primary  material  in  preparing  the  chromium  mordant 
[■-which  they  use,  as  in  the  following  receipt  for  acetate 
[■  of  chromium  : — 

26  lb,  bichromate  of  potash. 

5  J  galloDS  water. 

32  lb.  sulphuric  acid. 

61  lb.  starch. 

50  lb.  acetate  of  lead. 

5  J  gallona  water. 

The  bichromate  is  dissolved  in  the  first  portion  of 
I  water,  and  the  sulphuric  acid  mixed  with  it,  then  the 
'  Btarch,  mixed  up  with  a  little  water,  ia  added  by 
degrees  ;  a  strong  effervescence  t^kee  place  from  disen- 
gagement of  carbonic  acid,  which. is  produced  by  the 
oxygen  of  the  chromic  acid  oxidizing  the  carbon  of 
the  starch.  The  starch  i-s  added  as  fast  as  the  swelling 
and  effervescence  pennits  so  as  not  to  let  the  mixture 
cooL  Upon  the  completion  of  the  action  the  fluid 
should  have  a  pure  apple-green  colour  when  viewed 
in  thin  layers,  and  in  that  state  is  really  a  mixture  of 
sulphate  of  chromium  and  sulphate  of  potash,  or  in 
other  words,  a  solution  of  chrome  alum.  To  convert 
this  into  acetate,  the  acetate  of  lead  in  the  quantity 
prescribed  is  dissolved  in  the  water  and  mixed  with 
it,  a  precipitate  of  sulphate  of  lead  takes  place,  and 
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the  clear  supcniatant  liquor  is  the  acetate  of  chromluin 
BO  called. 

The  nitrate  of  chromium  may  be  prepared  according 
to  the  followiug  receipt : — 

2  gallons  boiling  water. 

17  lb.  bichromate  of  potash;  add 

21\  lb.  nitric  acid. 

5i  lb.  moist  sugar. 

1^  gallons  water. 

The  bichromate  is  first  dissolved  in  the  boiling  water, 
and  the  nitric  acid  next  added,  then  the  sugar  having 
been  dissolved  in  1^  gallons  of  water,  is  added  by 
email  portions  at  a  time.  As  in  the  previous  case, 
violent  effervescence  takes  place,  and  rising  of  the 
liquid  in  the  vessel,  a  considerable  portion  may  be 
lost  if  the  solution  of  sugar  is  added  too  quickly. 
When  the  action  is  completed  the  liquid  should  be  of 
a  pure  green  colour ;  it  is  left  to  cool,  when  cr}"stal3 
of  nitrate  of  potash  separate,  the  clear  liquor  is 
separated  by  decantation  and  is  the  nitrate  of  chro- 
mium. 

The  object  of  the  addition  of  organic  matter,  starch 
in  the  first  instance  and  sugar  in  the  second,  being  to 
remove  the  oxygen  of  the  chromic  acid  and  reduce  it 
to  the  state  of  oxide  of  chromium,  any  similar  organic 
substance  may  be  used,  and  different  receipts  might 
be  quoted  in  illustration,  but  I  shall  only  give  a 
resume  of  the  latest  publication  upon  this  mordant, 
which  is  a  paper  read  by  M.  Georges  Witz  to  the 
Industrial  Society  of  Rouen  in  May,  1873  '^  it  refers 
•  Bnlleliu  of  tlw  Society,  i.,  p.  11. 
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to  a  preparation  which  he  had  used  for  two  yeara 
previously  to  obtain  steam  chocolates  from  artificial 
alizarine,  by  the  process  origLnally  due  to  M,  Horace 
Koechlin.  M.  Witz  found  that  a  mixture  of  nitrate 
and  acetate  of  chromium  was  very  suitable  for  this 
colour,  which  had  previously  been  made  by  the  acetate 
of  chromium  alone ;  the  same  mixture  can  advan- 
tageously replace  the  chrome  alum  for  making  Havra- 
neek's  green,  which  is  a  ft'ussian  blue  modified  by 
chromium.  Glycerine  is  the  reducing  agent  preferred, 
and  the  process  pursued  is  as  follows,  A  stoneware 
vessel,  capable  of  holding  G  gallons,  is  placed  in  the 
open  air,  and,  having  wanned  it,  6  lb.  of  bichromate 
in  coarse  powder,  9  lb.  of  boiling  water,  and  5:J  lb.  of 
nitric  acid,  at  62°  Tw.,  are  added  ;  then  a  mixture  of 
1^  lb.  of  white  glycerine,  at  45°  Tw.,  and  8^  lb.  of 
acetic  acid  at  11°  Tw.,  is  added  by  small  portions  at 
a  time  at  first,  and  afterwards  as  rapidly  as  the 
efierveacence  permits,  for  if  the  action  is  slackened  by 
the  cooling  of  the  liquid  the  bichromate  is  not 
perfectly  decomposed,  and  the  fluid  is  brown  coloured 
and  would  require  a  long  boiling  to  make  it  right.  ■ 
When  the  action  is  over  the  whole  is  transferred  to 
a  pan  and  boiled  for  two  minutes,  when  it  should 
present  the  characteristic  fine  dark  green  colour  of 
chromium  solutions.  It  is  then  cooled,  decanted  from 
the  crystallized  saltpetre,  the  crystals  washed  with 
about  a  pint  of  water,  and  the  whole  made  up  to  aay 
2  gallons  marking  about  50°  Tw,  This  preparation 
ia  quite  fluid  and  not   thick  like  the   sulphate  of 
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chromium,  i6  mixes  with  water  without  becoming 
turbid,  it  ia  easily  thickened,  does  not  decompose 
starch  paste  nor  coagulate  gum  water  when  it  is  mised 
with  colouring  matters.  According  to  M.  "Witz,  one- 
half  of  the  oxide  of  chromium  is  combined  with  nitric 
acid  and  the  other  half  is  in  presence  of  an  excesa  of 
acetic  acid.  In  malting  the  alizarine  chocohvte,  the 
right  proportions  to  use  are  half  a  gallon  of  the  mor- 
dant at  50°  Tw.  for  each^ound  of  pure  dry  alizarine, 
either  natural  or  artificial,  the  whole  of  course  diluted 
as  the  shade  required  may  demand.  Various  colours 
from  this  mordant  with  logwood,  bark,  Persian  berries, 
catechu,  alizarine,  and  extract  of  madder  are  attached 
to  this  paper,  and  by  their  excellence  fully  justify 
M.  Witz's  recommendation  of  the  mordant 

Bichromate  of  Potash  as  Mordant. — The  remark- 
able mordanting  or  prepaiing  powers  of  the  bichro- 
mate of  potash  upon  woollen  goods  may  be  properly 
considered  in  this  place,  the  earliest  mention  of  it 
known  to  me  is  in  a  patent  to  Charles  Kober,  of 
Leeds,  dated  March  7th,  1840,  in  which  bichromate 
of  potash  is  claimed  as  a  substitute  for  copperas,  alum, 
and  other  mordants.  Smith,  in  his  work,  the  "Dyer's 
Guide,"  p.  3  (1849),  says  tliat  he  was  the  first  to 
employ  it  in  the  neighbourhood  of  Halifax.  Kober, 
in  his  patent,  states  that  the  bicliromate  gives  faster, 
brighter,  and  better  colours  than  the  usual  mordants, 
and  its  affinity  for  the  fibre  and  the  colouring  matters 
is  so  powerful  that  a  comparatively  small  quantity 
suffices,  1  lb.  of  it  being  used  instead  of  3  or  4 
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r  copperas;  as  a  genera]  practice  he  employs  3  lb.  of 
ifeichromate  of  potash  for  preparing  100  lb.  of  scoured 
Wool,  sometimes  adding  2  lb.  of  argol  or  tartar.  The 
wool  is  boiled  in  the  bichromate  for  one  hour  and  a 
palf,  and  the  next  day  dyed  with  the  colouring  mat- 
i  proper  to  the  shade  required.  Other  authorities, 
De  Vinant,  state  that  2^  lb.  of  bichromate  per 
100  lb.  of  wool  is  the  maximum  quantity  which 
ahould  be  employed.  GriSon,  for  dyeing  black  on 
merino,  uses  sulphuric  acid  and  sulphate  of  copper 
with  the  bichromate.  ■•■  This  method  of  mordanting 
with  bichromate  is  very  effective  for  black  and  dark 
clours,  and  generally  for  the  grey  and  drab  shades. 
!  action,  which  is  of  a  very  striking  character,  is 
K>t  satisfactorily  explained.  Bloekey  and  Sugdent 
J  not  agree  with  the  general  opinion  that  the  action 
'resides  in  an  oxidation  of  the  wool,  for  by  acting 
upon  thi.s  fibre  with  other  similar  oxidizing  agents,  as 
permanganate  and  ferrate  of  potash,  and  then  dyeing 
in  logwood,  the  same  colours  cannot  be  obtained;  and 
further,  by  boiling  wool  with  pure  chromic  acid,  which 
becomes  reduced  and  gives  the  fibre  a  green  colour,  it 
does  not  dye  up  the  same  shades  as  when  boiled  with 
_  the  bichromate.  These  writers  consider  that  the  bi- 
iiomate  itself  is  fixed  in  the  fibre  and  forms  the 
letual  mordant  in  dyeing,  the  yellow  colour  of  the 
>oi  seeming  to  support  this  opinion.     Boutarelif 


•Michel  de  Vinant,  p.  180.     Orison  Teinturier,  etc.,  p.  162. 
+  Chemist,  SepMiuber,  1S58.     Repertoire  de  Chemir,  i.,  p.  111. 
X  Rep.  de  Ch«mie,  i.,  p.  113. 
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does  not  consider  the  arguments  against  oxidation  of 
the  wool  of  any  value,  but  can  give  no  reason  for  tho 
action  of  the  bichromate,  and  quotes  experimenta  in 
which  the  bichromate  being  mixed  with  nitric  acid  in 
one  case  to  prevent  reduction  and  with  sulphurous 
acid  in  another  to  prevent  oxidation,  yielded  in  the 
first  a  yellow  coloured  wool  and  in  the  second  a  green 
coloured  wool,  both  of  which  dyed  up  equally  well  in 
logwood.  In  another  exj^riment  the  wool  was  mor- 
danted with  bichromate  and  nitric  acid,  washed  and 
exposed  while  still  moist  to  the  sun's  rays,  one-half  of 
the  wool  being  covered  with  paper.  The  uncovered 
part  became  green  wliile  the  other  part  remained 
yellow;  upon  dyeing  in  logwood  the  yellow  part  took 
colour  more  rapidly  than  the  green,  but  in  a  short 
time  the  shades  became  equal,  so  that  it  was  impos- 
silile  to  distinguish  the  two  parts.  If  tie  results  of 
M.  C.  Peissert'a  experiments  are  correct,  the  chromic 
acid  has  nothing  to  do  with  the  mordanting  unless  it 
be  to  supply  the  oxide  of  chromium,  for  he  states 
that  chrome  alum,  which  contains  no  chromic  acid,  is 
much  better  for  mordanting  wool  than  the  bichromate 
of  potash;  further,  that  the  use  of  tartar  and  argols 
with  the  bichromate  was  to  reduce  the  chromic  acid 
to  oxide  of  chromium,  and  that  sulphuric  acid  and 
chrome  alum  are  not  only  clieaper  means  of  mordant- 
ing wool,  but  that  the  result  is  in  every  way  better 
and  more  regular.'^     This  would  seem  to  settle  the 
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point  if  doubts  were  not  thrown  upon  the  explanation 
by  the  fact  that  dyers  still  generally,  if  not  exclusively, 
make  use  of  the  bichromate  process.  In  a  patent  to 
Chaudet,  dated  July  2l3t,  1865,  claim  is  made  for 
the  use  of  sulphurous  acid  to  reduce  salts  of  chromic 
acid  in  mordanting  wool,  and  it  ia  said  that  preference 
is  given  to  this  method  of  using  sulphurous  acid  and 
sulphites  along  with  the  bichromate,  because  colours 
obtained  by  the  ordinary  process  of  mordanting  with 
chromatea  turn  green  upon  exposure  to  the  air,  which 
is  attributed  to  the  de-oxidation  of  the  chromic  acid 
remaining  in  the  cloth. 

Antimony  as  Mordant. — This  metal  has  some  pro- 
perties similar  to  tin,  which  led  me  in  1850  to  try 
whether  the  antimoniate  of  potash  would  answer  as  a 
prepare  for  steam  colours  on  delaine.  It  was  found 
to  be  very  much  inferior  to  the  stjinuate ;  for  dark 
blues  it  seemed  to  have  some  power  of  heightening 
the  colour,  but  for  wood  colours  or  cochineal  red  it 
wag  bad.  There  is  a  patent,  dated  Febmary  28th, 
1853,  to  Eoberts,  which  includes  the  manufacture  of 
tin  or  antimony  mordants  as  stannates  or  antimonlates 
for  dyeing  purposes,  Gatty's  patent  of  January  9th, 
1856,  is  for  using  salts  of  antimony,  preferably  the 
chloride,  to  produce  coloured  lakes  with  extracts  of 
dyewooda,  as  sapan  wood,  logwood,  etc.,  but  whether 
for  printing  or  not  is  not  stated  in  the  abridgment  of 
the  patent.  Lloyd  and  Dale  patented,  March  20th, 
1861,  the  use  of  tartarizcd  antimony  in  conjunction 
with  tannic  acid  for  fixing  aniline  colours,  and  for 
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making  a  mordant  upon  which  they  could  be  dyed. 
None  of  these  processes  appear  to  have  been  practi- 
cally successful. 

ArBenic. — Arsenic  alone  is  not  a  mordant,  but 
reference  may  be  made  here  to  its  use  in  conjunction 
with  acetate  of  alumina  as  a  mordant  or  fixing  agent 
which  has  been  largely  employed  for  printing  aniline 
colours.  Moat  of  the  aniline  colours  can  be  fixed 
tolerably  well  by  dissolving  or  mixing  them  with  pure 
and  strong  acetate  of  alumina,  and,  after  printing, 
steaming  strongly ;  but  the  fixing  power  of  the 
acetate  of  alumina  for  this  class  of  colours,  and  it 
may  be  for  other  classes,  is  singularly  increased  by 
the  addition  ctf  arsenic.  The  first  knowledge  we  have 
of  this  is  from  a  patent  to  Perkin,  July  24tb,  1862, 
communicated  by  the  discoverer,  Schultz,  in  which  it 
is  prescribed  to  mix  80  parts  by  weight  of  arsenite  of 
soda  with  1,000  parts  of  acetate  of  alumina  at  10°  B., 
and  add  the  colouring  matter.  Paraf,  in  his  patent  of 
June  19th,  1866,  claims  the  use  of  arHenioua  apid 
dissolved  in  glycerine,  instead  of  arsenite  of  soda, 
and  in  another  patent,  dated  Aug.  17th,  1866,  claims 
an  arsenious  solution  in  glycerine,  whicli  he  calls 
arsenious  glyceric  ether,  to  be  used  for  fixing  colours, 
and  without  aid  from  alumina.  The  action  of  the 
arsenious  acid  in  these  applications  has  not  been 
explained.  The  further  consideration  of  this  mco'dant 
properly  comes  under  the  aniline  colours,  since  it  is  to 
them  alone  that  it  has  been  applied. 

Bismuth    as     Mordant. — Bancroft    reports    ti^^ 


URANIUM  AS  MORDANT.  279 

nitrate  of  biamuth  gives  a  dark  brownish  red  with 
madder  upon  broad  cloth*.  The  aceto-nitrate  of 
biamuth  was  patented  by  Kopp,  Julj  10th,  1855,  as  a 
mordant  for  garancine.  It  was  prepared  "by  dissol- 
ving as  much  bismuth  as  possible  in  nitric  acid  diluted 
with  half  its  weight  of  water.  In  cooling,  yellowish 
crystals  iu-e  deposited ;  these  crystals,  dissolved  in 
acetic  acid  at  8°  of  Twaddle's  hydrometer"  constitute 
the  mordant.  It  was  said  to  dye  up  bright  crimson 
shades  with  garancine,  and  when  mixed  with  solution 
of  arseniate  of  iron  in  nitric  acid,  and  dyed  with 
garancine  to  give  peculiar  dark  crimson  and  purple 
crimson  shadea  1  recollect  the  patentee  shewing  me 
specimens  of  these  colours  about  the  time  of  the  seal- 
ing of  the  patent.  They  were  peculiar  but  not  valu- 
able, and  I  think  the  mordant  never  passed  into 
practical  use. 

Uraniiim  as  Mordant. — Uranium  acts  something 
like  iron  ;  its  properties  as  a  mordant  were  first 
described  by  Mr.  Francis  Davies  in  1829.t  He  found 
that  the  acetate  in  a  pure  state  was  not  suitable  for 
application,  but  if  it  was  mixed  with  an  alkaline 
acetate  it  fixed  perfectly.  He  reports  that  with  galls 
it  gives  a  dull  brown  colour,  with  weld  and  bark 
yellow-browns,  with  fustic  and  berries  light  red  to 
chestnut  colom- ;  the  colours  it  yielded  with  logwood, 
cochineal,  and  madder,  were  thought  valueless.  Mr. 
John  Graham,  in  a  letter  which  he  addressed  to  the 
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Manchester  Guardian,  January  24th,  1851,*  claimed 
the  discovery  of  uranium,  as  a  mordant  for  madder, 
as  belonging  to  Alexander  Jamieaon,  a  chemist  em- 
ployed at  Mayfield  in  1848,  evidently  not  knowing 
the  earlier  account  just  referred  to,  Graham  describes 
it  as  giving  a  fast  silver-grey  with  madder.  I  have 
seen  specimens  of  the  colour,  which  I  should  call 
rather  a  grey-Hlae,  having,  as  Davies  intimates,  no 
value. 

Kickel  and  Cobalt  as  Mordants. — In  the  letter 
above  referred  to,  Graham  states  that  he  himself 
discovered  the  mordanting  power  of  Nickel  in  1836 ; 
it  gives  a  red  colour  with  madder,  which,  so  far  as 
regards  the  specimens  I  have  seen,  is  of  no  value. 
Cobalt  also  can  act  as  a  mordant  for  madder,  but  the 
colours  having  nothing  to  recommend  them. 

Silver  and  Merciiry  as  Mordants. — These  are 
mentioned  in  a  patent  to  Robert  Frith,  May  25th, 
1793.  The  part  referring  to  these  metals  may  be 
quoted  aa  a  curiosity : — "To  dye  a  permanent  mud, 
dove,  or  drab  colour,  I  take  ^  pint  of  aquafortis  and 
^  pint  of  clear  water,  in  which  I  dissolve  1  oz.  of 
salammoniac,  and  mix  them  together,  to  whicli  I  add, 
by  degrees,  2  oz.  of  silver."  The  colouring  matter 
for  this  mordant  is  gall  liquor  or  tea.  He  says, 
aftsrwards,  that  2  oz.  of  quicksilver  may  be  sub- 
stituted for  the  silver.  It  will  be  found  upon  cal- 
culation  that   the    1  oz.    of  salammoniac   is   almost 


*8ee  also  Dolfius-Auaset,  i,,  p.  IjS,  from  Renss'  TranslatioD  of  PoHo'i 
Leotura  into  CSennan :  Snpplemeut,  pp.,  66-64. 
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exactly  sufficient  to  precipitate  the  2  oz.  of  silver  as 
insoluble  chloride,  which  would  probably  be  thrown 
away  aa  an  impmity ;  the  real  mordanting  body 
cornea  in  at  the  end  in  the  shape  "  of  a  few  drops  of 
copperas  water,  or  oil  of  vitriol,  killed  with  iron 
and  water,"  which  is  to  be  added  to  the  solution. 
Mercury  was  used  in  the  murexide  colours. 

Lead  as  a  Mordant. — Lead  does  not  appear  to  be 
of  any  use  as  a  mordant  for  organic  colouring  matters. 
Perkin  and  Gray  patented  a  lead  mordant  for  aniline 

'  colours,  May  21st,  1S59.  Thickened  acetate  of  lead 
was  printed,  then  fixed  in  a  bath  containing  carbonate 
of  soda  and  caustic  ammonia,  and  afterwartls  soaped 
and  dyed  up  in  solution  of  aniline.  In  the  murexide 
colour  a  large  quantity  of  nitrate  of  lead  was  employed, 
the  action  of  which  is  not  explained  {see  patent  to 
ar  and  Schultz,  January  20th,  1859).  Both  these 
processes  are  long  since  abandoned.  The  use  of  lead 
as  a  basis  for  chrome  yellow  and  orange,  or  for  the 

I  colours  produced  upon  it  by  means  of  sulphur,  does 

}  not  come  under  consideration  in  this  place. 

Copper  aB  a  Uordant. — Although  copper  is  em- 
ployed in  some  colours  in  caUco  printing,  I  do  not 
know  of  any  case  in  which  it  acts  the  part  of  a  real 

I  mordant;    in  some  of  the  steam  colours  and  spiiit 
colours  in  which  it  is  used  some  of  it  probably  remains 

^  upon  the  cloth  along  with  the  colouring  matter,  but  it 
is  most  likely  that  its  useful  action  is  that  of  an 

I  oxidizing  agent.     In  several  cases  of  piece  dyeing 

[  copper  salts  are  thought  to  be  indispensable,  as  for 
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example,  in  some  kinds  of  heavy  goods  for  black,  and 
as  copper  is  fouud  by  analyzing  the  Bnished  cloth,  it 
U  probable  that  it  has  acted  as  a  mordant,  but  even 
here  It  plays  a  very  subsidiary  part,  irou  and  alumina 
being  the  chief  mordanting  bodies.  The  strongeat 
action  of  copper  salts  is  upon  logwood,  and  it  13  chiefly 
in  dyeing  with  logwood  that  it  is  employed.  The 
part  which  copper  salts  play  in  catechu  colours  or 
aniline  black  is  considered  further  on. 

Tungaten— as  tungstate  of  soda — was  patented  by 
Oxland,  September,  2nd,  1847,  to  be  used  instead  of 
staunatc  of  soda  in  preparing  for  printing;  other  com- 
pounds of  tungsten  have  been  tried  as  mordants 
without  any  practical  results.  J 

Chloride    of    Calcitim,    called    cliromagene,    ^J 
patented  by  Lepainteur,  Dec.    18th,   1862,  as  a  siil>- 
stancc  having  a  special  affinity  for  various  colouring 
matters,  and  is  to  be  used  to  help  in  dyeing.     C'-alvert 
patented  phosphates  as  mordants  Sept.  23rd,  18G8, 

All  the  other  available  metals  have  been  esperi- 
mentcd  upon  as  mordants  in  the  laboratory  by  various 
chemists,  from  the  time  of  Bancroft  in  the  last  century 
to  Horaee  Kocchlin,  who  lately  tried  the  acetates  of 
twenty-two  of  the  rarer  metalp,  including  glucinum, 
molybdenum,  cadmium,  gold,  platinum,  and  palladium, 
as  mordants  for  alizarine.  Applied  topically,  he  con- 
sidered that  only  two,  viz.,  chromium  and  uranium, 
could  be  used  with  any  advantage.  M.  Koechlin 
obtained  the  same  gray  or  drab  from  manium  which 
Jamieson   by   its  means   obtained  from  madder  j 
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11848;  and  it  would  appear  from  his  silence  that  he    j 
was  not  acquainted  mth  what  had  previously  been 
published  by  Davies  and  Graham  concerning  this 
metal  as  a  mordant, 

Non-Metallic  Mineral  Mordants.— Attention  may 
be  drawn  to  two  mordants  which  come  under  this 
heading,  Lf  further  research  should  justify  their  claim 
to  be  really  mordants ;  they  are  sulphur  and  eUica. 
Lauth  observed  that  when  wool  was  steeped  in  hypo- 
sulphite of    soda,   and  then    acid   added,    the   fibre 
underwent  a  peculiar  change ;    it  lost  its  elasticity, 
becoming  soft  to  the  touch    and   contracting.      He 
considers  that  the  sulphur  enters  the  fibre  in  a  viscous 
I  condition.     In  this  state  sulphur  is  a  mordant,  has  an 
L  especial  attraction  for  aniline  green,  and  appears  to  be 
I  the  best  mordant  for  it,  though  other  experimenters 
believe    that   the    presence    of    zinc    salts,    forming 
sulphide  of  zinc  upon  the  fibre,  improves  the  mor- 
dant     It  is  not  any  deposit  of   sulphur  which  is 
capable  of  acting  as  a  mordant,  only  sulphur  in  that 
'  state  in  which  it  is  insoluble  in  sulphuret  of  carbon, 
consequently  a  solution  of  sulphur  in  this  menstruum 
does  not  act  as  a  mordant,  neither  does  sidphur  as 

I  precipitated  from  the  polysulphurets  by  acids.* 
Dr.  Reimann  reports  that  silica  has  a  strong 
attraction  for  aniline  colours,  and  that  cloth  prepared 
with  sihcate  of  soda,  and  then  treated  with  acid  so  aa 
to  cause  a  deposit  of  hydrated  sihca  upon  it  can  be 
•B 
: 


•  Bnll.  de  k  Soe.  Ind.  de  Mulhonse,  riv. ,  \>,  422 ;  "  Moaitaur  Sdentifique, 
1,  7S8  i  "  Teitile  Colourist,"  i.,  p.  38. 
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very  well  dyed  with  aniline  colours,  and  give  shades 
which  are  as  rich,  as  pure,  and  as  fast  as  those  pro- 
duced by  tannin.  Wool  prepared  in  a  similar 
manner  takes  aniline  green,  which  alone  it  does  not. 
He  found  also  that  silica  had  an  attraction  for 
alumina,  iron,  etc.,  much  the  same  aa  cotton  fibre  has. 
Glass,  upon  the  surface  of  which  the  silica  had  been 
liberated  by  hydrofluoric  acid,  dyes  up  and  takes 
mordants  like  cotton.* 

Silicate  of  soda,  in  a  patent  to  Ellis,  September  2nd, 
1865,  is  said  to  dissolve  some  metallic  silicates,  as 
silicate  of  iron,  and  form  moi-daiits. 

UordantB  of  Vegetable  and  Animal  Origin. — 
Although  the  mordants  of  these  classes  differ  widely 
from  the  mineral  mordants  in  composition  and  manner 
of  appHcation,  they  fulfil  all  the  characters  and  satisiy 
the  accepted  definition  of  a  mordant ;  they  exercise 
the  double  attractive  power  for  fibre  and  colouring 
matter,  and  form  a  constituent  part  of  the  finished 
colour. 

Tannic  Acid  or  Tannin. — The  astringent  principle 
which  is  found  most  lai'gely  and  in  the  purest  state  in 
gall  nuts  is  called  tannic  acid,  or  sometimes  tannin. 
The  same  substance,  or  other  substances  possessing  very 
similar  characters,  and  of  nearly  identical  composition, 
exists  widely  spread  in  the  vegetable  kingdom,  and 
generally  in  mixture  with  colouring  matter  of  some 
neutral  shade.     After  gall  nuts,  of  which  there  ai-e 

"'Chem.  Centrslbl.,"  1871,  p.  61;  "Joura.  CL  Soc„  iiiT.,  p.  *Sa  j 
"  ChemicBl  Neva,"  xxil,  p.  83 ;  "  Tcclinologiste,"  xxxu.,  pp.  13,  IS. 
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^1  several  varieties,  differing  in  vaJue,  the  moat  valuable 

f  astringent  material  for  printers  and  dyers  is  sumach, 

after  which  may  be  mentioned  myrobalana,  valonia, 

and  divi-divi,  which,  with  a  few  others,  are  occasionally 

tbut  exceptionally  used.  The  active  principle  in  all  of 
these  is  assumed  to  be  tannic  acid,  identical  with  that 
existing  in  gall  nuts.  The  valuable  properties  of  these 
tannin  matters  in  dyeing  have  been  long  known  and 
utilized ;    but  as   forming    mordants    for    colouring 

I  matters,  in  the  stricter  signification  of  the  term,  they 
have  only  been  used  since  the  introduction  of  the 
artificial  colouring  matters  from  coal  tar. 
As  mordants  in  dyeing  aniline  colours  upon  cotton, 
it  is  only  necessary  to  heat  the  cotton  with  a  decoction 
of  galls  or  sumach,  leaving  the  fibre  and  astringent 
Bufiiciently  long  in  contact  to  enable  the  tannic  acid 
[  to  contract  a  firm  adhesion  to  the  fibre,  then  washing 
r  off  the  excess  and  dyeing  up  in  the  colouring  matter  ; 
Bometimes  tin,  or  it  may  be  other  metallie  salts,  are 
[  used  in  conjunction  with  the  sumach.  For  printing, 
,  certain  amount  of  tannic  acid  is  dissolved  in  the 
I  tiiiekened  colouring  matter,  and  afterwards  steamed, 
,  which  fastens  the  colour  as  far  probably  as  this  class 
f,  of  colours  can  be  fastened.  Instead  of  tannic  acid,  a 
decoction  of  galls  or  sumach  may  be  used  with  which 
>  the  colouring  matter  is  mixed.  Even  without  steaming 
L  considerable  degree  of  permanency  is  obtained  with 
I.Bomc  colouring  matters,  so  much  so,  that  not  only 
I  they  resist  washing,  but  are  also  enabled  to  withstand 
I  tolerably  well  the  operation  of  dyeing  in  alizarine  and 
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garaneine.  It  is  founil  useful  in  most  eases  to  combine 
taimiu  with  one  of  the  mineral  mordants,  sucli  as  tin 
or  alumina. 

Although  this  U6e  of  tannin  almost  wholly  refers  to 
the  fixing  of  the  artificial  colouring  matters  from  coal 
tar,  and  perhaps  might  be  more  conveniently  treated 
upon  in  connection  with  the  aniline  coloura,  yet  as  there 
is  some  hope  that  the  application  of  this  kind  of  mor- 
dant may  be  generalized,  I  deem  it  well  to  give  here  a 
brief  account  and  reference  to  the  principal  methods 
which  have  been  proposed  for  the  use  of  tannin  aa  a 
mordant  or  a  fixing  agent, 

The  earliest  patents  bearing  upon  this  matter  are 
one  to  Calvert  and  Lowe,  December  10th,  1859,  for 
fixing  aniline  and  archil  colours  by  using  a  mixture  of 
tannin  matter  and  alumina,  which  is  proposed  as  a 
substitute  for  albumen  and  laetarine,  and  another  to 
Gratrix,  March  12th,  1860  (?)  in  which  cloth 
prepared  with  stannate  of  soda  ia  passed  in  tannin 
to  fit  it  for  dyeing  with  aniline  colours ;  neither  of 
these  patents  were  completed,  and  may  therefore  be 
supposed  to  have  been  found  wanting  in  either  novelty 
or  efficiency.  On  September  12th,  1860,  there  is  a 
patent  to  Gratrix  and  Javal  for  fixing  aniline  colours  ; 
they  form  a  compound  of  tannin  with  the  colour, 
thicken  it,  and  print  it  on  a  cloth  prepared  with  tin. 
Or  they  print  tannin  on  prepared  cloth  like  any  other 
mordant,  and  dye  it  up  in  aniline.  The  tannin  iu 
this  patent  is  simply  a  solution  or  decoction  of  gall 
nuts,  and  one  method  of  applying  it  is  to  adc 
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solution  to  the  aniline  colour,  collect  the  precipitate, 
mix  it  with  acetic  acid  or  alcohol,  thicken,  print,  and 

I  Steam.  For  printing  tannin  alone,  a  decotion  of  gall 
nuts  at  10°  Tw.,  ia  thickened  and  printed  on  prepared 
cloth,  steamed  at  a  pressure  of  8  or  10  lb.  per  square 
inch,  cleansed,  and  djed  in  the  andine  colours ;  the 
whites  to  be  cleared  with  bran  or  soap.  A  patent 
communicated  by  Depouilly  and  Lauth  to  Hughes, 
.October  8th,  1860,  is  for  precipitating  the  aniline 
colours  by  tannin,  and  using  what  may  be  called  the 
tannin  lake  for  printing  ;  it  includes  also  the  printing 

I  of  a  mordant  formed  by  tannin  and  oxide,  to  be  dyed 
in  aniline  colour ;  this  patent  resembles  in  many 
points  that  of  Gratrix  and  Javal,  and  was  never  com- 
pleted. Pattison,  March  14th,  1861,  patented  the 
fixing  of  colours  by  a  mixture  of  tanniu  and  magnesia, . 
or  other  of  the  alkaline  earths ;  tlie  magnesia  and 
tannin  are  mixed  together,  the  colouring  matter 
added,   thickened,  printed,   and    steamed.      Miller's 

»  patent,  March  18th,  1861,  includes  the  following  pro- 
cess :  The  cloth  is  prepared  with  what  is  called 
"acetate  of  galls,"  the  colouring  matter  is  mixed  with 
what  is  called  a  solution  of  "  tartro-acetate-stannate 

I  of  soda  or  potash,"  which  is  made  by  neutralizing 
Btannate  of  soda  or  potash  with  tartaric  acid,  and 
adding  a  slight  excess  of  acetic  acid  ;  this  is  then 
thickened  with  gum  or  starch,  printed  and  steamed  in 
the  ordinary  manner.  The  "  acetate  of  galls,"  is  made 
by  dissolving  1  lb.  gall  nuts  in  1  gallon  of  acetic  acid 
at  8°  Tw.     Other  processes  of  fixing  amline  colours 
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not  connected  with  tannin,   are  mentioned   in  this 
patent. 

Id  1861,  March  20th,  Bi-ooks  patented  a  method  of 
combining  aniline  colours  with  madder  and  garancine 
colours,  which  depends  upon  the  properties  of  tannic 
acid  a3  a  mordant.  The  madder  and  garancine  mor- 
dants are  aa  usual ;  the  mordant  for  the  aniUne 
colours,  applied  at  the  same  time,  ia  acetate  of  tin,  or 
a  compound  of  tin  with  tannic  acid,  or  a  preparation 
of  tannic  acid  without  tin.  After  printing  and  dye- 
ing as  usual,  the  goods  are  dunged,  or  in  some  cases 
steamed,  and  in  the  first  case  where  the  acetate  of  tin 
and  tannic  acid  are  used,  they  are  passed  into  a  dye- 
beck  containing  tannic  acid,  or  aubatancea  rich  in 
tannin,  using  1  oz.  of  tannic  acid  per  26  yards  of 
■  cloth,  the  heat  is  brought  up  to  120°  or  130°  F,  in 
half-an-hour,  the  object  being  to  induce  a  combination 
of  the  tin  and  tannic  acid ;  then  the  madder  or 
garancine  is  added,  and  the  whole  gradually  heated 
up  in  one  hour  to  the  boiling  point,  and  then  boiled 
for  twenty  minutes,  washed,  soaped,  if  necessary,  and 
then  placed  in  another  dyebeck  with  the  aniline 
colours,  and  brought  up  to  the  boil  in  one  hour. 
Where  tannic  acid  without  tin  is  the  mordant 
employed,  the  goods  must  be  steamed  before  dyeing. 

Lloyd  and  Dale's  patent  process,  of  March  20th, 
1861,  which  has  been  referred  to  under  antimony, 
was  carried  out  ns  follows:  Tannic  acid  was  mixed 
with  colours  to  be  printed  and  thickened  with  gum 
Senega],  then  steamed,  and  afterwards  passed  tl 
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^m  a  boiling  solution  of  tartarized  antimony;  or  it  was 
V  modified  by  printing  a  thickened  solution  of  tannin 
■without  colouring  matter,  passing  it  through  the  anti- 
mony solution,  and  then  dyeing  in  aniline  colours. 
The  quantities  given  are  1  gallon  of  gum  water,  8  oz. 
pure  tannin,  and  colouring  matter  to  the  shade  re- 
quired; the  tartai'ized  antimony  was  of  the  strength 
»of  2  oz.  of  salt  per  gallon  of  water.  This  process  is 
based  upon  the  great  insolubility  of  the  compound  of 
tannin  and  antimony.  A  combination  of  tannin  and 
albumen  is  patented  by  Johnson  (communicated  from 

PHainisch)  April  11th,  1872,  as  a  mordant  for  dyeing  • 
aniline  colours  on  linen  thread. 
Harley's  American  patent,  November  27tli,  1875, 
haa  a  good  deal  of  resemblance  to  Brooks'  patent  of 
March  20th,  1861.  It  is  for  combining  aniline  colours 
in  designs  with  madder  and  garancine  colours.  The 
sniliue  colours  ai-e  mixed  with  a  tannin  solution  and 
acetic  acid  thickened  with  starch,  and  a  small  quantity 
of  oxalic  acid  added  to  the  colour.  It  is  printed  in 
conjunction  with  the  onlinary  garancine  or  madder 

Imordanta,  and  goes  through  the  regular  dyeing  and 
clearing  process.* 
It  would  seem  that  tannic  acid  has  a  direct  affinity 
or  power  of  intimately  combining  or  attaching  itself 
to  vegetable  and  other  fibre ;  we  have  no  iuformation 
whatever  upon  what  may  be  the  nature  of  this  combi- 

•  8«e  official,  but  oljeeure,  brief  and  claim,  "Te:ttile  Colonrist,"  i,  p,  121  ; 
H  ud  English  pateut,  Xa.  717,  to  Chadwlck,  Febrnary  21at,  1S76,  a  Mmmimi- 
^b  UtioD  from  Junes  Harlcy.  Tiio  full  gpeciiicatioii  in  Textile  Colouriat  fof 
^^  NoTcmber,  1876. 

L 


290  CALICO  PRINTING  AND  DYEING. 

nation  or  attachment;  if  any  chemical  change  takes 
place  ill  the  tannic  acid  it  ia  not  such  aa  changes  its 
principal  reactions  with  metals  such  jia  iron,  but  as  it 
ia  clear  from  tlic  practice  of  the  art  of  dyeing  that 
time  is  a  necessary  element  in  obtaining  the  fixation 
of  a  large  or  useful  quantity  of  tannic  Jicid  either  from 
the  pure  acid  or  from  gall-nuta,  sumach,  catechu  or 
other  substances  in  use,  it  seems  probable  that  some 
change  takes  place  in  the  chemical  structure  of  the 
tannin  principle ;  it  is  astonishing  what  quantities  of 
it  can  be  made  to  permanently  adhere  to  some  fibres, 
as  silk,  but  as  there  is  always  a  metal  present  in  this 
case  it  cannot  be  looked  upon  as  an  instance  of  direct 
attachment  to  the  fibre  such  as  takes  place  when 
cotton  is  left  for  a  few  hours  in  a  solution  of  tannin 
matter. 

The  power  of  tannin  to  precipitate  metals  from  their 
solutions  has  been  long  known  to  chemists.  The  dyers 
have  availed  themselves  also  of  this  property  in 
numerous  cases,  aa  may  be  found  upon  inspecting  a 
collection  of  dyeing  receipts,  when  it  will  be  frequently 
seen  that  the  first  process  is  to  steep  the  fibrous 
matter  for  several  hours  in  sumach  liquor  and  then 
pass  it  into  the  solution  of  a  metallic  salt  such  as 
sulphate  of  iron,  muriate  of  tin,  or  alum.  Without 
this  previous  combination  with  the  tannin  the  amount 
of  metallic  oxide  fixed  would  be  very  trifling  from 
such  solutions,  but  preceded  by  the  sumach  treatment 
there  is  an  abundant  deposition  of  metal,  sufficient  in 
fact  to  dye  up  the  darkest  colours.     It  is  perhat^not 
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correct  to  view  this  action  of  tannin  as  strictly  a 
mordautiug  property,  aince  in  tliia  respect  it  is  com- 
plicated by  the  presence  of  mordanting  oxides  as  well 
ii3  tlie  property  wliicli  even  pure  tannin  has  of 
giving  colours  with  several  metals,  and  the  fact  that 
by  using  other  and  more  appropriate  metallic  salts, 
8uch  as  the  acetates,  similar  or  identical  colours  can  be 
obtained  without  the  intervention  of  any  tannin 
principle.  Such  is  the  case  witli  logwood  black  and 
Turkey  red,  ia  whicli  colours  the  taunin  principles  of 
sumach  or  galls  did  at  one  time  play  an  indispensable 
jmrt,  but,  as  it  is  now  known,  its  action  was  simply  to 
assist  the  fixing  of  the  re;ii  mordant  preparatory  to 
the  dyeing  which  was  to  complete  the  colour. 

Oils  and  Fats  as  Mordants, — Fatty  matters  of 
various  kinds  and  in  various  states  enter  largely  into 
the  processes  of  textile  colouring,  and,  no  doubt, 
possess  valualde  properties  in  modifying  and  beauti- 
fying the  colours  from  several  dyestnffs.  Before 
entering  into  the  consideration  aa  to  whether  they 
have  a  substantial  claim  to  be  considered  as  real 
mordants  in  every  case  where  they  form  a  constituent 
part  of  the  coloured  lake  on  the  cloth,  it  is  as  well  to 
give  a  few  of  tlie  cases  in  which  they  are  used  as 
assisting  the  fixing  of  colouring  mattei-s. 

The  use  of  ody  matters  alone,  that  is,  without 
admixture  with  recognized  mordants,  to  fix  colouring 
matters,  is,  as  far  as  I  know,  limited  to  the  artificial 
colouring  matters  fi-om  coal-tar.  Some  of  the  pre- 
parations indicated  afterwards,  when  applied  upon 
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cotton  goods,  undoubtedly  cause  the  vegetable  fibre  to 
be  dyed  more  or  less  fully  with  the  aniline  colours,  and 
in  our  present  state  of  knowledge  this  property  of  the 
oil  entitles  it  to  be  ranked  in  the  list  of  mordants. 
This  property  of  oily  matters  does  not  seem  to  be  of 
practical  value  at  present,  since  the  processes  have 
been  for  the  most  part  abandoned  in  favour  of  others 
which  give  better  results.  Soon  after  the  discovery  of 
the  aniline  colours  it  was  found  that  calico  which  had 
been  prepared  for  dyeing  Turkey  red  would  take  the 
aniline  colours.  In  1860,  September  27th,  Mennons 
patented  a  process  communicated  by  Guignon  for 
preparing  cloth  with  an  emulsion  of  oil  and  soda 
mixed  with  cow  dung,  and  treated  nearly  in  the  same 
way  as  Turkey  red  cloths  are  treated,  and  to  be  used  for 
dyeing  aniline  colours.  The  patent  was  not  proceeded 
with.  In  1863,  July  13th,  Laing  patented  a  conmiu- 
nication  from  Rave  in  which  oleate  of  ammonia  was 
claimed  as  a  mordant  for  aniline  colours,  also  several 
other  of  the  fatty  acids  mixed  with  ammonia  and 
water.  The  cloth  might  be  prepared  with  the  oleate  of 
ammonia,  or  the  fatty  emulsion  might  be  mixed  with 
the  aniline  colour,  aged  a  few  hours,  and  steamed.  The 
colours  were  fixed  to  some  extent  by  this  process,  but 
when  it  was  attempted  to  obtain  full  dark  shades  the 
greasy  character  of  the  colours  was  an  objection  fatal 
to  the  adoption  of  this  material.  The  fatty  acids  of 
the  drying  oils  were  also  claimed  in  this  patent  In 
1865,  May  25th,  Maxwell  applied  for  a  patent  for 
preparing  cloth   with   emulsion  of  oil  and   soda  to 
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mordant  cloth  for  dyeing  aniline  colours,  but  tlie 
patent  was  not  proceeded  with.  What  are  called  the 
sulphated  oila,  long  since  proposed  by  Mercer  and 
Greenwood  for  Turkey  red  dyeing,  were  also  applied 
to  prepare  cloth  to  receive  aniline  colours.  A  couple  of 
processes  may  be  given ; — 2  lb.  of  emulsive  olive  oil 
are  stirred  up  with  7\  lb.  alcohol,  then  an  equal 
weight  of  water  added  and  ^  lb.  of  sulphuric  acid 
mixed  well  with  the  whole.  The  mixture  was  stirred 
or  beaten  up  until  it  formed  a  milky  fluid  in  which  no 
free  oil  could  be  observed,  and  then  used.  With  this 
small  quantity  of  acid,  and  so  much  diluted,  it  is 
difficult  to  conceive  that  any  action  could  take  place 
beyond  that  of  a  mere  mechanical  division  of  the  oil. 
Another  process  given  is  to  mix  10  lb.  of  olive  oil  with 
1  lb.  concentrated  sulphuric  acid,  stir  together  for  ten 
minutes,  and  then  add  10  lb.  rectified  spirit  of  wine 
and  use  the  mixture.''* 

Beyond  the  foregoing  instances  I  do  not  know  of 
anything  which  can  be  quoted  to  prove  that  oil  or  any 
modification  of  od  alone  can  act  as  a  real  mordant  for 
colouring  matters  in  a  useful  practical  way.  But  when 
we  come  to  consider  the  use  of  oil  in  Tm-key  red  dye- 
ing and  the  use  of  combined  oil  in  the  state  of  soap  as 
employed  in  madder  and  alizarine  colours,  we  find  a 
subject  very  obscure  and  diflicult  to  deal  with,  but 
worthy  of  the  most  serious  treatment. 

That  oil  plays  a  very  important  part  in  Turkey  red 

•Ftirbct  Zeitnng,  1872,  No,  31 ;  TKhnologiatB  Jtnii,  p.  IBS ;  Muster  Zie- 
tnn^  1M7,  p.  19. 
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dyeing  there  can  be  no  doubt ;  that  it  acts  actually  as 
a  mordant  attracting  colouring  matter  is  open  to  very 
great  doubt.  Two  important  authorities,  Persoz  and 
Schiitzenberger,*  have  pennitted  a  statement  to  pass 
current  in  their  works  which  seems  to  make  them 
accept,  as  a  fact,  that  under  some  modification  or 
other,  oil  is  converted  into  a  real  red  mordant.  Upon 
examination  it  is  found  that  this  statement  is  from  a 
pupil  of  M.  Persoz's,  and  reported  by  Persoz  as  the 
results  of  experiments  in  his  laboratory ;  the  final 
experiment  appears  to  have  been  repeated  by  him  and 
to  have  received  in  a  distinct  manner  the  stamp  of  his 
personal  confirmation.  Schtitzenberger  repeats  the 
account  of  the  jexperiment  of  Weissgerber  and  par- 
tially followed  it  out,  but  does  not  say  that  he  ever 
tried  if  the  fatty  matter  would  act  as  a  mordant. 

The  statements  of  Weissgerber  as  reported  by 
Persoz  amount  to  this,  that  cloth  oiled  by  the  ordi- 
nary processes  dyed  up  a  medium  red  in  madder, 
which,  when  subjected  to  cleansing  and  brightenmg 
processes  yielded  a  full  and  pure  pink.  That  when 
this  cloth  was  treated  with  acetone  the  fatty  matter 
was  gradually  removed  and  the  cloth  gradually  lost 
its  power  of  attracting  colouring  matter  from  the 
madder  dye  ;  from  the  acetone  there  was  left  upon 
evaporation  a  thick  fatty  liquid,  which,  when  applied 
to  cloth  in  proper  quantity  and  dyed  up  in  madder 
gave  deep  and  pure  colours  acting  as  a  mordant. 
Persoz  adds  "  from  what  we  have  seen  we  are  con- 

*Per8oz  iii.,  p.  176.     Schtitzenberger  ii.,  p.  284. 
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inced  that  if  ever  tliia  fatty  body  can  be  directly 
fepared  we  may  dispense  with  the  use  of  alumina 
mordants." 

I  must  express  my  belief  that  there  was  some  error 
in  this  experiment,  that  the  conclusions  are  cntii-cly 
incorrect,  and  that  the  supposed  fatty  matter  which 
_  acted  as  a  mordant  was  not  free  from  alumina  or 
tome  other  oxide.  If  care  be  taken  to  exclude 
ilumina  or  other  oxides  from  the  oil  treatment,  the 
resulting  clotli  docs  never  dye  up  a  red  colour  in 
madder  nor  even  a  pink ;  and  rather  than  consider 
that  the  solitary  and  unsupported  experiment  of 
Weissgerber  proved  that  oil  could  act  as  a  red  mor- 
dant in  opposition  to  frequently  repeated  espei-iments, 
I  prefer  to  bebcve  there  wiis  alumina  in  hia  cloth  and 
alumina  in  the  fatty  matter  he  extracted  from  it. 
M.  Schutzenbergcr  {ii.  p.  285)  says  that  in  Turkey 

I  red  the  modified  oil  acts  a  mordant  and  in  support 
quotes  a  statement  also  contained  in  Pereoz  that 
Chevreul  analyzed  a  certain  sample  of  Turkey  red 
tod  found  only  a  minimum  or  very  small  quantity  of 
alumina  present.  This  cannot  be  considered  as  any 
proof  whatever  that  the  oil  without  the  alumina  acted 

I  as  a  mordant,  as  long  as  any  alumina  is  found  to  be 
present,  though  it  may  be  said  to  be  a  very  small 
quantity,  there  is  no  need  to  seek  further  for  the 
mordant. 
It  would  not  be  satisfactoiy  to  the  reader  to 
dismiss  this  subject  without  some  further  enquiry 
ifls  to  what  are  the  actions  of  oil  when  used  in  con- 
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junction  with  mordants  and  colouring  matters.  It 
would  be  premature  to  attempt  to  treat  of  the  Turkey 
red  process  at  present,  except  in  so  far  as  concerns 
the  probable  action  of  the  oiling  to  which  the  goods 
are  subjected.  By  processes  which  need  not  at 
present  be  detailed,  the  cloth  is  unifonnly  impreg- 
nated with  oil,  and  by  contact  with  alkalies,  organic 
matters,  heat,  and  air,  the  oil  appears  to  undergo 
some  chemical  and  physical  change,  the  nature  of 
which  is  not  known.  When  cloth  thus  oiled  is  placed 
in  contact  with  mordanting  solutions,  it  exhibits  a 
greatly  increased  aflfinity  for  them ;  such  a  cloth  is 
enabled  to  abstract  alumina  and  iron  from  the  respec- 
tive sulphates  of  these  bases  to  an  extent  much 
superior  to  unoiled  cloth,  and  further  seems  to 
possess  the  power  of  attracting  suspended  insoluble 
mordanting  oxides  and  putting  them  into  a  condition 
fit  for  acting  as  powerful  mordants.  This  property 
is  easy  of  demonstration  : — A  piece  of  calico  may  be 
impregnated  in  certain  places  with  oil  emulsion,  and 
after  a  sufficient  time  passed  into  dilute  solution,  say 
of  alum  ;  the  unoiled  parts  will  take  up  little  or  none 
of  the  base,  while  a  sufficient  quantity  will  have  been 
attracted  by  the  oiled  parts  to  dye  up  definite  colours 
in  difierent  dyewoods.  Connected  with  this  there  is 
a  source  of  experimental  error  which  deserves  notice. 
If  such  an  oiled  or  partly  oiled  sample,  not  having 
been  at  any  time  in  contact  with  mordanting  solu- 
tions, be  dyed  up  alone  with  madder  or  alizarine, 
nothing  more  than  a  faint  stain  of  colour  will   be 
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observed  to  be  communicated ;  if,  however,  it  bo 
placed  in  a  dyeing  vessel  containing  mordanted 
goods,  it  will  dye  up  very  visible  colours ;  this  is 
owing  to  the  oiled  parts  attracting  and  retaining 
l>articles  of  mordants  detached  from  the  mordanted 
goods  in  far  greater  quantity  than  the  unoiled  parts 
attract  them,  and  then  the  mordants  dyeing  up.  Not 
only  do  mordants  of  alumina,  iron,  and  tin  thus 
Ixicome  attracted  to  the  oiled  parts  of  the  calico,  but 
nearly  every  other  metallic  or  earthy  oxide  is 
attracted,  retained,  and  becomes  a  mordant ;  such 
is  notably  the  case  with  lime  and  magnesia,  and  to 
a  certain  extent  even  potash  and  soda.  When,  there- 
fore, oil  becomes  distributed  by  accident  on  calico 
which  is  afterwards  printed  and  dyed,  shewing  those 
peculiar  stains  known  as  grease  stains,  it  must  not  be 
considered  that  the  grease  itself  has  dyed  up  those 
colours,  but  that  it  has  attracted  the  various  oxides  of 
iron,  alumina,  lime,  and  magnesia  with  which  the 
cloth  has  come  into  contact  in  the  dunging,  washing, 
and  dyeing,  and  that  these  have  dyed  up  into  a 
complex,  disagreeable  shade,  nearly  as  fast  as  the 
regular  mordants  upon  the  cloth. 

This  would  reduce  the  action  of  oil  fi'om  the 
position  of  mordant  to  that  of  a  preparation  for 
the  mordant,  enabling  a  hirger  quantity  to  fix  upon 
the  cloth  and  form  solutions  where  the  cloth  itself 
could  not  fix  it. 

The  oil  has,  however,  anothev  action,  which  makes 
it  indispensable  for  certain  hues  of  red  colours.     In 
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whatever  way  oil  or  other  fatty  matter  is  made  to 
enter  intimately  into  the  constitution  of  madder  or 
alizarine  reds  and  pinks^  it  communicates  to  them 
valuable  properties  which  cannot  be  obtained  by  the 
use  of  any  other  material.  With  reds  dyed  upon  a 
simple  aluminous  basis^  as  in  calico  printings  and 
then  subjected  to  proper  soaping,  it  can  be  shewn  that 
the  coloured  parts  take  up  a  considerable  portion  of 
fatty  matter,  so  much  so  under  favourable  circum- 
stances, that  deep  reds  become  actually  greasy y  and 
by  simple  pressure  with  warmth  will  communicate 
a  red  greasy  stain  to  white  cloth.  Whether  the 
fatty  matter  thus  withdrawn  from  the  soap  be 
chemically  combined  with  the  alumina  or  only  held 
mechanically  is  not  now  under  consideration,  but 
there  is  no  doubt  that  it  is  the  fatty  matter  both  in 
these  kinds  of  reds  and  in  Turkey  red  which  gives  that 
combined  depth,  softness,  and  lustre  which  is  their 
most  desirable  quality.  Hence  the  attempts  which  are 
made  in  calico  printing  to  get  some  kind  of  fatty 
body  into  combination  with  the  colour  when  seeking 
to  produce  full,  rich  reds,  either  by  preparing  the 
cloth  with  some  solution  or  emulsion  of  fat  or  oil  in 
imitation  of  the  Turkey  red  process,  by  putting  a 
large  proportion  of  oil  in  the  colour,  or  by  soaping 
in  soap  as  neutral,  or  it  may  be  said,  as  acid  as  it  can 
be  worked.  I  look  upon  this  action  of  oil  or  fat  as 
entirely  of  a  physical  or  mechanical  nature,  and  do 
not  consider  that  there  is  any  chemical  compound 
of  fat  and  colouring  matter,  or  that  the  fat  in  any 
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ly  performs  the  fanctioD  of  a  mordant.     So  much 

seemed  desirable  to  set  forth  iu  this  part  of  the 

subject;  in  the  part  treating  upon  soap  and  special 

colours,  as  madder  reds  and  purples,  the  matter  is 

considered  from  other  points  of  view. 

Gluten,  Casein,  and  Albumen  as  Mordants. — 
These  nitrogcuized  bodies  have  tdready  been  treated 
in  as  coagulable  materials  applied  to  fixing  insolu- 
le  pigments;*  but  they  arc  also  used  in  dyeing  and 
printing  for  the  fixing  of  several  colouring  matters 
which  are  soluble  in  water,  and  as  they  can  be  applied 
II    in  the  same  way  as  other  mordants,  and  finally  form 

fa  ternary  compound  of  colouring  matter,  intermediary 
agent,  and  fibre,  they  must  for  tlie  present  be  con- 
sidered as  belonging  to  the  family  of  mordants. 

Gluten. — The  late  Mr.  Crum  took  out  two  patents 
for  the  application  of  gluten,    dated  May  23rd  and 
May  28th,  1859,  to  which  reference  for  details  may 
be  made.     The  gluten,  as  made  in  the  usual  way  by 
paste  of  wlieaten  flour,  was  left  to  undergo 
species  of  putrefaction,  by  which  it  became  semi- 
fluid in  the  course  of  a  few  days;  it  was  then  sub- 
jected to  a  purifying  process  by  treating  with  carbon- 
ate of  potash  and  washing  with  water,  and  finally 
dissolved  in  weak  caustic  soda  with  which  it  formed  a 
thick   solution   capable   of  being   printed   by  roller. 
;er  printing  and  drying,  the  cafieo  was  steamed  or 
ift  hanging  in  a  warm  and  moist  atmosphere,  and 
len  washed  off  in  water.     Gluten  was  left  attached 
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to  the  cloth  forming  a  mordant  which  could  be  dyed 
up  in  archil,  picric  acid,  or  in  the  aniline  colours. 
Colours  could  be  also  applied  by  mixing  them  with 
the  thick  solution  of  gluten  and  printing.*  The 
colours  obtained  by  the  gluten  mordant  are  of  little 
value  as  compared  with  those  which  can  be  produced 
by  other  processes,  and  have,  consequently,  never  been 
largely  worked. 

Caseine  or  Lactaxine. — ^The  curd  of  milk  under 
the  name  of  lactarine,  aa  before-mentioned,t  was  first 
brought  to  notice  in  Pattison's  patent  of  November 
2nd,  1848,"  but  only  as  a  vehicle  for  fixing  pigment 
colours.  In  1849,  April  21st,  Broquette  included  it 
in  his  patent  along  with  other  nitrogenous  animal 
substances  for  the  purpose  of  preparing  cotton  to 
enable  it  to  take  up  colours  which  have  no  affinity  for 
unprepared  cotton.  The  process  of  Broquette  excited 
considerable  interest  at  one  time,  and  seemed  to  pro- 
mise valuable  results  to  the  dyer  and  printer,  but  as 
this  was  before  the  era  of  the  coal-tar  colours  the 
application  of  it  was  very  limited,  and  it  soon  fell  into 
disuse.  A  brief  description  of  the  method  of  preparing 
cloth  according  to  Broquette's  patent  will  be  of  in- 
terest. By  simply  padding  or  otherwise  impregnating 
cotton  cloth  with  solution  of  lactarine  in  ammonia, 
then  expelling  the  ammonia  by  heat  or  by  steaming, 
the  lactarine  remained  upon  the  cloth  in  an  insoluble 
state.     The  cotton  was  said  to  be  thus  animalized  and 

*  See  account  of  these  patents,  Technologiste,  xxi.,  pp.  414,  415. 
t  p.  167, 


»uld  be  dyed  up  in  some  respects  the  same  way  as 
nimal  fibres,  taking  colour,  for  example,  from  archil 
baths,  picric  acid  solution,  and  sulphate  of  indigo. 
The  lactariae  thus  deposited  upon  the  cloth  was  solu- 
_  ble  in  alkaline  solutions,  and  could  not,  therefore,  be 
Bused  in  alkaUne  dyebaths.  To  enable  it  to  resist  alka- 
Hline  liquids,  the  lactarine  was  combined  with  lime, 
Beither  alone  or  mixed  with  ammonia;  this  combination 
Biuon  set  upon  the  cloth  into  an  insoluble  cement  which 
could  resist  the  action  of  alkaline  Hquids,  To  obviate 
the  sttSness  or  harshnesa  which  the  cloth  acquired 
from  this  treatment,  the  mordant  was  mixed  with  oil, 
80  that  eventually  the  mordant  upon  the  cloth  con- 
sisted of  a  mixture  of  lactarine,  oil,  and  lime,  which 
fixed  many  colours  with  considerable  lustre.  For  the 
preparation  of  mixed  cotton  and  woollen  goods,  aa 
delaines,  it  was  found  that  the  texture  of  the  wool 
was  injured  by  the  treatments,  and  it  was  proposed  to 
prepare  the  cotton  before  weaving,*  Upon  the  intro- 
duction of  the  coal-tar  colours  this  application  of  lac- 
tarine or  caseine  was  largely  made  use  of.  Crum's 
patent  of  May  28th,  1859,  claims  the  preparation  of 
cotton  cloth  with  solution  of  lactarine  in  caustic  soda, 
as  well  as  the  use  of  the  same  solution  of  lactarine  as 
a  vehicle  for  fixing  coloure  from  anUine,  differing  only 
from  Broquette's  patent  of  1849,  by  using  soda  instead 
of  ammonia  or  lime.  Many  printers  instead  of  using 
the  curd  of  milk  expressly  prepared  for  their  use, 
found  it    economical   to   employ  certain  varieties  of 

•  See  Cbem.  Gm.,  viii,  p.  384,  from  Jour,  de  Chtm,  et  Phann.  ivii,  p.  271 
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cheese  obtainable  in  commerce,  preferably  the  poor 
kinds  made  from  milk  which  had  been  deprived  of  the 
greater  portion  of  its  fatty  constituent  by  skimming 
oflF  the  cream;  such  cheese  was  subjected  to  a  washing 
process  by  maceration  in  warm  water  in  order  to  re- 
move the  salts  and  fatty  matter  as  much  as  possible, 
and  then  dissolved  in  caustic  soda,  with  which  it 
formed  a  thick,  gummy  solution,  which  could  at  once 
act  as  both  vehicle  and  mordant  for  fixing  certain  of 
the  aniline  colours  by  simply  steaming.  A  more 
diluted  solution  was  advantageously  employed  for 
preparing  cloth  by  padding,  especially  delaines.  At 
the  present  day  lactarine  dissolved  either  by  soda  or 
ammonia  is  used  for  fixing  aniUne  colours  in  printing, 
but  preference  is  generally  given  to  albumen  which,  if 
more  expensive,  is  more  certain  in  its  action  and  more 
manageable. 

Albumen. — Although  Broquette,  in  1849,  included 
albumen  and  serum  in  his  patent  as  animal  mordants 
for  colours,  its  use  was  patented  again  by  Kay,  1858, 
December  29  th,  and  hj  others  after  the  application  of 
aniline  colours  in  printing.  The  few  aniline  colours 
which  are  used  in  piinting  in  conjunction  with  pig- 
ment or  steam  colours  of  the  faster  class,  are  probably 
best  appUed  by  means  of  albumen,  especially  in  those 
cases  where  they  do  not  constitute  a  large  portion 
of  the  design;  and  this  because  they  are  certain  in 
their  application,  do  not  require  any  preparation  of 
the  cloth,  nor  any  special  treatments  after  steam- 
ing.    The  proper  amount  of  colour  in  a  state  of  solu- 
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mixed  with  the  dissolved  albumea  and  is  at 
ice  ready  for  printing.      The  use  of  albumeu  for 
priutiug  as  a  mordant  upon  cloth  to  be   afterwards 
dyed  in  aniline  or  other  coloiu-  is  very  exceptional,  and. 
does  not  yield  good  results. 

Upon  the  Fixing  of  Mordants.^ — It  will  have  been 

observed  that  the  mineral  mordants  are  for  the  most 

part  binaiy  compounds,  containing  an  oxide  insoluble 

in  water,  which  undergo  decomposition  upon  the  fibre 

which  they  are  applied,  and  the  final  result  of  the 

imposition  is  that  the  metalUc  oxide  is  left  upon 

clotli  while  the  other  constituent  is  removed. 

le  oxide  may  be  looked  upon  in  all  cases  as  the  real 

mordant,  for  though  it  is  held  that  basic  salts  act  as 

mordants   in  some  cases,  it  is  proved  on  the  other 

hand  that  the  uncombined  oxides  can  act  equally  well 

as  mordants,  and  are  probably  the  real  mordants,  even 

when  it  can  be  proved  that  the  acid  has  not  been 

wholly  removed.    The  solvent  of  the  mordanting  oxide, 

whether  it  be  an  acid  or  an  alkali,  has  evidently  no 

other  use  than  that  of  permitting  the  easy  entrance  of 

the  oxide  into  the  fibrous  matter.     A  mordant  of  tliia 

class  must   therefore    be   soluble  in  water   or   other 

'ehicle,  and  must  also  permit  of  the  abstraction  of  ita 

ilvent  by  some  means  or  other  while  upon  the  fibre, 

that  the  oxide  may  be  left  on  it  in  a  state  not  solu- 

lle  in  water.     "Without  at  present  entering  upon  the 

^ueation  as  to  whether  the  fibre  exercises  a  chemical 

ity  or  attraction  upon  the  oxides  or  not,  it  is 
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evident  from  every  day  observation  that  it  does  possess 
a  power  of  withdrawing  oxides  from  certain  combina- 
tions, such  as  acetate  of  alumina,  acetate  of  iron, 
nitrate  of  iron,  and  salts  of  tin,  under  what  seem  the 
unfavourable  circumstances  of  simply  immersing  it  or 
passing  it  through  solutions  of  these  salts;  but  this 
power  of  decomposing  a  metallic  salt  and  retaining  the 
oxide  in  presence  of  its  previous  solvent  is  of  very 
limited  nature,  and  seldom  allows  of  the  absorption  or 
fixing  of  a  sufficient  amount  of  mordant  to  yield  full 
or  dark  colours  unless  the  operation  be  repeated 
many  times,  as  is  done,  for  example,  in  dyeing 
Prussian  blue  with  nitrate  of  iron  for  mordant.  To 
obtain  a  sufficient  deposition  of  the  mordanting  oxide, 
it  is  therefore  necessary  to  find  some  means  of  remov- 
ing or  displacing  the  acid  which  keeps  it  in  solution, 
or  in  a  state  in  which  it  would  dissolve  if  put  into 
contact  with  water.  The  most  convenient  and 
generally  adopted  method  in  calico  printing  is  to 
combine  the  oxide  with  the  acetic  acid,  which  is  a 
feeble  and  easily  volatilized  acid.  In  the  case  of  the 
oxides  of  aluminum,  chromium,  and  iron,  which  are 
either  in  the  state  of  sesqui-oxides  or  easily  changed 
into  sesqui-oxides,  or  in  the  case  of  tin,  which  forms  a 
binoxide,  this  contrivance  answers  perfectly  well,  for 
not  only  is  the  acetic  acid  volatile,  but  it  has  so  feeble 
a  hold  upon  the  higher  oxides  of  the  metals  that  by 
an  elevation  of  temperature,  not  higher  than  that  of 
boiling  water,  the  combination  between  the  acetic  acid 
and  the  oxide  is  destroyed,  the  acetic  acid  leaving  the 
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metallic  oxide  fixed  upon  the  cloth ;  all  that  ia  re- 
quired for  the  fixing  of  this,  the  most  important  class 
of  mordants  in  calico  printing,  is  to  subject  the  cloth 
printed  in  some  convenient  manner  to  the  action  of " 
heat  and  air,  ao  that  the  acetic  acid  may  be  expelled 
and  removed  from  the  cloth.  This  operation  has  been 
for  a  long  time  known  in  England  as  ageing.  Long 
before  the  real  nature  of  the  change  was  understood 
which  takes  place  when  mordanted  cloth  is  hung 
loosely  up  in  the  air,  it  was  found  by  experience  that 
such  hanging  and  exposure  to  air  was  highly  useful 
for  all  mordants  and  necessary  for  some  ;  the  cloth  was 
said  to  be  hung  up  to  age,  the  rooms  where  it  was 
hung  were  called  ageing  rooms,  and  the  cloth  after 
hanging  aged  cloth.  In  some  localities  the  rooms  are 
called  stoves,  and  the  process  stoving. 

Ageing. — Before  the  general  introduction  of  cylin- 
der printing,  the  pieces  printed  by  block,  after  having 
hung  long  enough  in  the  printing  room  and  being 
sufiiciently  dry  to  bear  removid,  were  taken  to  stoves 
to  complete  the  ilrying.  These  so-caUed  stoves  were 
rooms  of  no  considerable  size,  provided  with  rails  to 
hang  the  pieces  upon,  and  very  strongly  heated  by 
means  of  iron  and  brick  flues  from  fire-places  con- 
tiguous. These  stoves  were  so  hot  that  only  operatives 
accustomed  to  the  work  could  endure  the  high  tem- 
perature, and  they  worked  in  the  stoves  nearly  naked. 
At  this  time  it  was  believed  that  all  that  was  required 
to  fix  the  mordants  was  heat,  and  this  belief  was 
connected  with  a  theory  that  it  was  necessary  to  so 
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dry  up  the  mordant,  that  the  salts  contained  in  it 
should  resume  the  crystalline  forms  they  originally 
possessed  before  being  dissolved  to  form  the  mordant, 
and  impress  the  fibre  with  their  distinctive  crystalline 
shapes.  The  drying  and  the  ageing  at  this  epoch 
formed  one  single  operation.  Upon  the  introduction 
of  the  cylinder  printing  machine  with  attached 
drying  apparatus  by  which  the  printed  cloth  was 
immediately  and  perfectly  dried  as  fast  as  it  was 
printed,  the  stoving,  for  drying  purposes,  was 
evidently  superfluous,  and  by  degrees  it  was  found 
that  by  simply  hanging  up  the  printed  goods  in  cool 
rooms  for  a  certain  time  they  gave  better  results  in 
dyeing  than  the  same  goods  hung  up  in  dry  and 
warmed  rooms,  so  that  at  length  the  comparatively 
small  and  close  ageing  rooms  with  a  warm  and  diy 
atmosphere  were  discarded  in  favour  of  spacious  and 
lofty  rooms  which  admitted  a  free  circulation  of  the 
external  air  with  abundant  provision  for  ventilation. 
This  system  acted  very  well  in  the  temperate  and 
moist  climate  of  the  British  Islands;  it  was  cheap, 
required  no  attention,  and  no  other  labour  than  the 
hanging  up  and  taking  down  of  the  goods.  But  even 
here  the  changes  of  the  temperature  and  other  climatic 
influences  often  affected  the  ageing  to  an  extent 
which  was  very  annoying  and  perplexing  upon  large 
establishments.  In  dry  weather,  and  especially  in  hard 
frosts,  the  pieces  aged  very  slowly,  and  after  being 
exposed  for  the  usual  three  days  and  nights  given  to 
ordinary  styles,   were  frequently  found   not   to  be 
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sufficiently  aged  for  going  into  the  dyehouse;  a  further 
banging  was  necessary,  the  ageing  rooms  became  filled 
with  goods,  and  it  has  not  unfrequently  happened 
that  the  printing  machines  have  had  to  be  stopped 
because  there  was  no  room  to  hang  the  printed  goods. 
Such  a  state  of  affairs  was  of  comparatively  rare 
occurrence  iu  England  or  Scotland,  and  there  was  no 
pressing  inducement  to  make  serious  alterations  in 
the  system  of  ageing  which  orclinaiily  was  quite  safe 
and  regular  though  rather  slow;  but  in  other  climates, 
where  the  atmosphere  is  far  less  humid  and  the 
temperature  subject  to  greater  variation,  for  long 
periods  of  time  the  inconveniences  of  what  may  be 
called  natural  ageing  were  so  great  that  attention  was 
forced  upon  this  point;  the  real  conditions  of  success- 
ful ageing  were  discovered,  and  more  or  less  perfectly 
attained  in  practice.  The  first  to  draw  attention  to 
the  useful  action  of  a  moist  atmosphere  was  the  late 
M.  Daniel  Koechlin,  who  so  long  ago  as  1827,  plainly 
indicated  in  his  work  upon  the  red  mordant  that  to 
obtain  good  results  it  was  necessary  that  the  air  in 
the  ageing  rooms  should  be  warm  and  moist,  and  that 
the  condition  coidd  be  secured  by  the  production  of 
vapour  of  water  in  the  ageing  rooms.  AVe  learn  from 
M.  Camille  Koechlin,  that  in  1833,  the  injection  of 
steam  into  ageing  rooms  was  practised  at  the  works 
of  MM.  Fr^rcs  Koechlin,  the  system  was  speedily 
adopted  by  Dollfus-Mieg  &  Co.,  and  soon  became 
general  in  France,  Instead  of  trusting  to  ordinary 
atmospherical  conditions  for    the    temperature  and 
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humidity  of  the  ageing  rooms,  they  were  artificiaUy 
kept  at  a  temperature  of  from  77"*  to  8&*  F.,  and  at  a 
degree  of  humidity  which  was  ascertained  by  the 
condensation  of  moisture  from  the  air  upon  bodies 
some  degrees  cooler.  Some  manufacturers  pushed 
the  temperature  much  higher  in  order  to  shorten  the 
time  of  ageing.* 

These  results  of  the  French  printers  were,  of  course, 
known  in  England,  and  the  utility  of  a  moist  atmo- 
sphere generally  recognized,  so  that  ageing  rooms  with 
open  floors  were  built  over  ponds,  rivers,  and  reser- 
voirs, vessels  which  could  be  kept  full  of  water  were 
placed  in  convenient  positions  in  the  ageing  rooms, 
and  other  similar  contrivances  adopted  to  secure  more 
regular  ageing,  but  the  cases  in  which  it  was  at- 
tempted to  make  use  of  an  atmosphere  both  warmer 
and  moister  than  the  external  air  were  few  and  excep- 
tional, no  doubt  owing  to  the  fact  that  special 
buildings  were  necessary  in  order  to  avoid  the  evils 
which  would  arise  from  condensation  producing  drops 
and  actual  wetness  in  the  ageing  rooms. 

A  remarkable  revolution  in  ageing  methods  is 
primarily  owing  to  Mr.  John  Thom,  who,  in  1849, 
May  15th,  patented  a  process  for  ageing  goods  by 
moving  or  passing  them  through  a  chamber  contain- 
ing aqueous  vapour  which  was  evolved  from  the 
surface  of  water  kept  heated  to  180°  F.  ;  the  pieces 
were  passed  through  a  large  box  by  means  of  rollers 

*See  D.  Koechlin,  Bulletin  de  Mulhouse,  i.,  p.  325;  and  CamiUe  Koechlin, 
XXX.,  p.  70, 


in  a  continuous  manner,  and  the  invention  actually 
constituted  the  first  ageing  machine. 
B  From  a  letter  which  Mr.  Thom  addressed  to  the 
BrGlasgow  Herald"  in  September,  1859,  referring  to  a 
note  of  Mr,  W.  Crum's  read  at  the  meeting  of  the 
British  Association  in  Aberdeen  iu  that  year,  I  extract 
some  interesting  partieulaiB  of  what  led  Mr.  Thom  to 
his  idea  of  rapid  ageing.  He  says  in  effect,*  that 
before  applying  for  the  patent  he  bad  convinced 
himself  by  a  series  of  experiments,  that  the  fixing  of 
mordants  was  a  much  simpler  operation  than  it  had 
been  supposed  to  be ;  he  had  observed  that  printed 
goods  suspended  in  different  gases  as  oxygen,  nitrogen, 
etc.,  which  were  dried  by  quick  lime,  gave  bad  results 
in  madder  dyeing,  while  good  results  were  obtained 
from  cloth  suspended  in  the  same  gases  when  they 
were  moist  by  being  in  contact  with  water.  He 
further  found  that  the  dried  cloth  fi-om  the  printing 
machine  could  absorb  water  from  moist  air  at  the  rate 
of  1  oz.  per  lb,  of  cloth  without  feeling  humid  to  the 
t«uch,  and  that  this  quantity  of  water  could  be  taken 
up  by  the  cloth  in  a  minute  or  a  minute  and  a  half 
in  a  place  where  the  air  was  made  humid  by  contain- 
ing a  large  vessel  of  water  heated  to  180°  F.  Mr. 
Thom  says  it  was  well  known  that  humidity  was 
favourable  to  the  fixing  of  mordants,  and  that  at  the 
time  of  which  he  speaks  there  were  several  ageing 
rooms  at  Mayfield— at  which  printworks  he  was  then 

*  Hot  liaTinj^  the  original,  1  make   use   of  h   French   traunlation  in  the 
BuUetiii  de  Mi^oiue,  xzx.,  p.  G7. 
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engaged — fitteil  up  for  artificial  moist  ageing,  but  that 
up  to  this  time  the  oxygen  of  the  air  was  considered 
as  the  chief  agent  in  ageing.  The  ageing  box  con- 
structed by  Mr.  Thorn,  at  Mayfield,  had  a  capacity  of 
30  cubic  yards,  and  would  not  hold  more  than  36  yards 
in  length  of  cloth  at  one  time.  It  acted  satiafactorily 
and  communicated  moisture  to  the  cloth  at  the  rate  of 
1  oz.  to  the  lb.  of  cloth  by  an  exposure  of  one  to  one 
and  a  half  minutes. 

This  invention  remained  without  application  until 
the  year  185G,  when  it  was  modified  and  successfully 
applied  by  Mr.  Walter  Crum  at  Thornliebank.  In 
Mr.  Crum's  communication,  just  refeiTcd  to,  he  gives 
an  account  of  how  lie  was  led  to  adopt  the  idea  of 
continuous  ageing.  Mr.  Jones,  of  Messrs,  Hchwabe's 
printworks,  near  Manchester,  had  some  time  before 
adopted  the  French  system  of  ageing  by  means  of 
artificial  bent  and  introduction  of  8t<?am  into  the 
ageing  rooms,  and  found  the  ageing  was  quicker  and 
more  regular;  but  the  temperature  which  could  be 
employed  was  limited  ou  account  of  the  inconvenieneea 
suffered  by  the  operatives  working  in  it,  and  the 
accidents  caused  by  drops  of  perspiration.  Mr.  Jones, 
on  a  visit  to  Thornliebank,  communicated  these  facts 
to  Mr.  Crum,  to  whom  the  idea  immediately  oeemred 
that  l>y  increasing  the  temperature  and  the  degree  of 
humidity  of  a  room  aufiiciently  large,  and  by  employing 
a  great  number  of  rollers,  it  would  Ije  possible  to 
moisten  the  pieces  and  do  away  in  a  gi-eat  measure 
with  hand  labour,  all  that  was  necessaiy  being  to  sew 


the  pieces  end  to  end  and  cause  them  to  traverse  such 
a  room  in  a  regular  manner.  He  constructed  a 
building  48  feet  long  in  the  interior  and  40  feet 
high,  with  a  party  wall  running  the  whole  length  and 
extending  from  top  to  bottom,  making  two  rooms  each 
1 1  feet  wide ;  one  of  these  was  provided  vdth  a  scries 
of  rollers  at  top  and  bottom,  driven  by  a  small  steam 
engine,  and  the  cloth  thus  passed  from  one  end  of  the 
room  to  the  other,  entering  at  one  extremity  from  the 
piinting  machines  and  being  delivered  at  the  other  in 
a  proper  state  of  humidity.  The  temperature  varied 
^  from  80°  to  100°  F.,  with  a  difference  of  4°  between 
3ie  wet  and  dry  bulb  thermometers  of  the  hygrometer. 
1  this  arrangement  50  pieces  of  25  yards  each  were 
;  one  time  in  the  ageing  room,  and  as  each  piece 
mained  a  quarter  of  an  hour  in  the  room  this 
apparatus  was  capable  of  doing  200  pieces  per  hour. 
The  mordant,  Mr.  Ciiim  continues,  is  not  completely 
fixed  by  this  single  operation,  although  it  is  better 
fixed  by  these  15  minutes  than  it  would  be  in  a  whole 
day's  hanging  in  cold  air.  It  has  received  the 
necessary  amount  of  moisture  (about  7^  %  of  the 
weight  of  the  printed  cloth)  reqioired  to  put  the 
iron  mordants  in  a  condition  to  absorb  oxygen,  but  to 
complete  the  fixing  of  them  the  pieces  ought  to  still 
remain  in  a  similar  warm  and  moist  atmosphere,  for 
le,  two,  or  even  three  days.  It  was  fortunately 
X)vered  at  Thornliebank  that  in  this  further  ageing 
here  was  no  necessity  for  hanging  the  pieces  up  fuU 
^dth ;  the  scientific  researches  of  Graham  upon  the 
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diffusion  of  gases  through  small  openings  had  loc 
the  belief  that  the  air  would  sufficiently  well  obtiun 
access  to  the  mordants  if  the  pieces  were  simply  left 
in  bundles  as  laid  down  by  the  folding  apparatus,  and 
this  proved  correct.  The  goods  were  therefore  simply 
carried  to  another  room,  where  the  temperature  was 
kept  up  night  and  day  to  80°  F.  with  a  moisture 
shewing  76°  F.  on  the  wet  bulb  thermometer,  and 
there  left  until  ready  for  dyeing.  Ageing  maehiues, 
upon  the  plan  of  the  one  put  up  by  Mr.  Ci-um,  or 
some  simple  modification  of  it,  were  immediately  put 
up  in  most  of  the  important  printworks  at  home  and 
abroad. 

The  usual  ageiug  machine  as  at  present  in  use 
consists  of  a  wooden  erection  in  a  sufficiently  large 
room  placed  as  near  as  possible  to  the  machine 
printing  room ;  its  dimensions  vary  with  the  locality, 
some  being  made  40  feet  high  and  some  not  more 
than  12  or  14  feet,  with  all  intermediate  heights,  and 
consequently  varying  lengths ;  tlie  more  lofty  ones 
are  preferable,  on  account  of  the  cloth  running  more 
easily  and  less  disposed  to  contract  in  width  by 
pulling  and  assume  a  rope-like  appearance.  AVhat- 
ever  the  relative  dimensions  may  be,  it  is  necessary 
that  there  should  be  room  enough  for  a  piece  of  cloth 
to  take  from  fifteen  to  twenty-five  minutes  in  passing 
through,  at  a  speed  sufficient  to  keep  up  with  tlic 
supply  of  cloth  from  the  printing  machines.  In 
choosing  a  place  for  an  ageing  machine,  attention 
must  be  paid  that  it  be  protected  from  direct  nnnvrita 


of  the  external  cold  air,  which  may  tend  to  produce 
drojjs  of  condensed  water ;  on  the  other  hand,  it 
should  not  be  put  in  a  too  warm  place.  Some  ageing 
machines  have  been  conati'ucted  over  the  drying  or 
chest  room  of  the  printing  machines,  which  is  usually 
a  very  warm  and  dry  place.  One  sucli  machine  I 
had  experience  of,  and  found  great  difficulty  in 
making  it  work  satisfactorily,  on  account  of  the  high 
initial  temperature  of  the  place  and  the  extreme 
dryness  of  the  air ;  in  order  to  obtain  a  suitable 
degree  of  moisture,  it  was  necessary  to  introduce  so 
much  steam  that  the  working  temperature  was 
■unnecessarily  high  and  inconvenient  to  the  operatives. 
The  best  situation  is  in  some  interior  room  not  in 
direct  communication  by  doors  with  the  outside,  and 
the  machine  everywhere  surrounded  by  the  air  of 
the  room — that  is  to  say,  not  against  any  outside 
wall.  The  heating  of  the  ageing  machine  is  effected 
by  rows  of  ii-on  steam  pipes  on  the  tloor  of  the 
machine,  and  the  moisture  is  usually  introduced  by 
means  of  taps  and  funnels  placed  on  the  two  outside 
rows  of  steam  pipes.  The  use  of  the  fvmnels  or  tun- 
dishes  is  not  very  apparent ;  it  is  supposed  that  they 
help  to  diffuse  the  steam  more  equably  in  the  air  of 
the  room.  I  adopted  a  method  of  introducing  steam 
which  worked  very  well,  and  which  I  believe  to  be  a 
marked  improvement  upon  the  use  of  taps  on  the 
pipes  of  the  interior.     On  each  of  the  two  long  sides 

iof  the  ageing  machine  in  the  interior,  and  at  a  height 
of  about  7  feet  from  the  floor,  I  caused  wooden  tubea 
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of  a  square  section  and  9  inches  internal  diameter 
to  be  fixed,  running  the  whole  length  of  the  machine, 
one  end  of  each  tube  projecting  about  a  foot  outside 
the  machine,  and  open,  and  the  other  end  closed ; 
round  holes  of  an  inch  to  an  inch  and  a  half  in 
diameter  were  bored  at  intervals  of  a  foot  on  the 
bottom  side  of  the  tube ;  a  jet  of  high-pressure  steam 
from  a  nozzle  about  \  inch  diameter  was  fixed  in  the 
centre  of  the  open  end  of  each  tube,  outside  the 
machine;  when  turned  on,  the  steam  blew  up  the 
centre  of  the  tube  and  drew  along  with  it  a  large 
quantity  of  air,  and  the  two  becoming  thoroughly 
mixed  together  were  expeUed  with  some  force  from 
the  holes  in  the  bottom,  and  furnished  the  moist 
atmosphere  requisite ;  fresh  air  being  thus  constantly 
forced  into  the  machine  in  a  warm  and  humid  condi- 
tion the  ventilation  was  much  simplified,  for  it  may 
be  held  that  when  fresh  air  is  forced  into  any  place 
of  the  nature  of  an  ageing  machine  there  need  be 
no  elaborate  provision  for  the  bad  air  to  escape;  if  the 
defects  of  the  machine  itself  do  not  afibrd  suflicient 
openings  for  that  purpose,  it  is  easily  and  safely 
effected  by  some  opening  at  the  upper  part,  so  placed 
that  there  shall  be  no  danger  of  condensed  water 
dropping  inside  the  machine. 

The  conditions  of  success  in  ageing  by  machine 
consist  in  having  the  right  degree  of  heat  and  moisture 
present.  At  the  commencement  of  working,  the 
machine  is  warmed  so  that  no  condensation  of  the 
steam  may  take  place  on  the  rollers  or  fixings,  and 


len  steam  being  turned  on  and  a  proper  iitmosphere 
■tained   tlie    cloth    is   sent    tlirougli.      The    actual 
perature  and  the  degree  of  moisture    are  aseer- 
led  by  the  wet  and  dry  bulb  thermometer  appa- 
ratus; the  nearer  the  indications  of  the  themiometera 
the  more  moisture  there  is  in  the  air,  and  vice  vei'sa. 
Working  at  about  90°  F.  a  difference  of  3°  F.  answers 
ill ;  if  working  much  hotter  a  less  dificrence,  say 
to  2°  F.  is  good  ;  if  cooler  there  should  be  a  greater 
difference  say   4°  or  5°  F.     A  good  workman  soon 
leama  by  the  feel  of  the  air  inside  the  machine  upon 
his  face,  and  tlie  feel  of  the  cloth  as  it  passes  through 
machine  and  comes  out,  whether  it  is  in  pi-oper 
ndition  or  not.     There  is  considerable  difference  in 
itice  with  regard  to  the  temperature  employed  io 
,e  ageing  machine;  it  may  be  said  to  rajige  for  the 
ordinary  machine   fi-om    80"    to    120°  F.     For  light 
styles  of  goods  a  low  temperature  and  a  quick  passjige 
are  sufficient,  but  for  dai-k  styles  contiiining  much 
colour,  as  heavy  gai-imcine  work,  1  do  not  think  the 
temperature  can  be  pushed  too  high.     In  these  styles 
lere  are  no  safe  external  signs  of  the  progress  of  the 
:eing  except  catechu   colours  be  present,  but  the 
tent  to   which    acetic   acid    is  liberated   from  the 
•lours   during   the   psL^sage    in    the  machine  would 
kppcar  to  be  a  fair  measure  of  the  amount  of  real 
;eing  taking  place.     This  is  found,  by  observation, 
be  in   proportion   greater   as   the    temperature  is 
,ter  and  moisture  present  in  hirger  quantity.     The 
Lount  of  moisture  taken  up  by  the  (doth  can,  of 
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course,  be  ascertained  by  weighing  it  before  and  after 
passing  through  the  machine,  but  in  practice  it  is 
usual  to  be  guided  by  the  feel  of  the  cloth  as  it  comes 
through;  if  it  feels  soft  or  rather,  as  it  said,  "mellow," 
and  deprived  of  the  harsh  stiffness  which  it  has  upon 
leaving  the  printing  machine,  it  is  known  to  have 
absorbed  a  sufficient  quantity  of  moisture.  The  extent 
to  which  the  acetic  acid  is  being  expelled  can  only 
be  ascertained  at  the  top  of  the  machine,  and  I  know 
of  no  other  means  than  that  of  putting  the  head  inside 
for  a  few  seconds,  when,  by  the  smell  and  action  of 
the  vapour  upon  the  eyes,  a  sufficiently  fair  estimate 
can  be  made.  Even  under  the  best  conditions  as  to 
heat  and  moisture  and  giving  the  longest  practicable 
time  in  the  ageing  machine,  say  from  twenty-five  to 
thirty  minutes,  and  afterwards  leaving  the  cloth 
bundled  up  in  a  warm,  moist  atmosphere  for  one,  two, 
or  three  days,  as  recommended  by  Mr.  Crum,  it  is 
found  in  general  practice  that  dark  styles  of  work  are 
not  sufficiently  aged  to  be  quite  safe  in  the  dunging 
and  dyeing.  Practical  experience  does  not  fully 
confirm  the  deductions  made  by  Mr.  Crum  from 
Graham's  experiments  upon  the  difiusion  of  gases 
through  small  openings  if  those  deductions  declare  that 
ageing  should  take  place  as  fast  and  as  well  in  a 
folded  piece  as  in  an  extended  piece.  For  admitting 
that  the  great  point  in  ageing  is  to  soften  the  thicken- 
ing of  the  colours,  which  is  satisfiictorily  done  by  the 
ageing  machine,  or  rather  it  may  be  said  begun  in  the 
few  minutes  of  exposure  in  the  ageing  machine  and 


317 


completed  in  a  few  hours'  rest  of  the  moistened  cloth, 
there  are  evidently  other  points  of  importance  which 
depend  upon  the  movement  of  the  air  in  the  folds  of 
the  bundled  pieces. 

Neither  experimental  science  nor  common  senso 
would  admit  for  a  moment  that  the  circulrttion  of  air 
is  anything  like  so  effective  in  folded  or  bundled  cloth 
as  in  cloth  hung  up,  and  supposing  that  the  action  of 
ageing  includes,  as  it  really  does,  not  only  moistening 
but  also  oxidation  and  the  removal  of  acetic  acid 
vapour,  these  actions  can  only  take  place  very  slowly 
in  the  folds  of  the  cloth.  For  many  styles  of  prints 
it  is  true  that  twenty  minutes  in  the  ageing  machine 
and  twelve  hours  in  a  warm  moist  room  are  abun- 
dantly sufficient  ageing.  These  are  styles  in  which 
the  mordants  are  dilute,  such  as  madder  purple 
styles,  or  styles  in  which  the  acetic  acid  of  the  mor- 
dant is  most  easily  expelled,  as  in  red  liquor  pinks, 
and  reds,  and  seai'lets;  in  such  styles  the  oxygen  of 
the  air  plays  a  very  subordinate,  and  it  may  be  said 
altogether  unimportant  part,  for,  as  Mr.  Tliom  shewed, 
these  styles  could  be  as  well  aged  in  hydrogen  as  in 
oxygen  gas,  therefore  circulation  of  air  is  not  needed. 
As  for  the  acetic  acid  in  madder  puq^le  styles,  the 
quantity  present  is  very  insignificant,  and  in  the  pink 
and  red  styles  it  is  nearly  all  expelled  in  cbying  after 
printing,  and  in  the  short  contact  with  the  moist  and 
heated  air  in  the  ageing  machine.  All  that  is  required 
iu  these  styles  to  fix  the  mordants  and  prepare  them 
for  the  dunging  is  simply  to  soften  the  thickening. 
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But  the  acetate  of  iron  mordant  used  at  sucli  a 
strength  as  is  required  to  give  blacks  and  dark  choco- 
lates, requires  more  than  a  thirty  minutes'  ageing, 
and  does  require  access  of  air  to  cany  oxygen  to  it, 
and  to  remove  acetic  acid  which  is  liberated  in  pro- 
portion as  the  oxygen  is  absorbed.  In  catechu  brown 
and  aniline  black  we  have  two  colours  which  it  is 
admitted  are  developed  by  oxidation,  and  pieces 
printed  with  these  colours  shew  plainly  enough  that 
after  passing  through  the  ageing  machine  and  folding 
up,  however  loosely  it  may  be  done,  that  the  oxidation 
and  consequent  development  of  the  colour  is  greater 
at  the  exposed  edges  than  in  the  centre  of  the  cloth. 
The  same  thing  may  be  observed  with  iron  buflfs,  and 
in  some  sightenings,  also  with  garancine  chocolates. 
In  practice  it  is  consequently  found  that  one  passage 
in  the  ordinary  ageing  machine  with  lying  in  folds 
afterwards  is  not  sufficient  for  all  styles.  In  some 
works  the  ageing  machine  is  discarded  altogether  for 
these  styles,  which  are  at  once  hung  up  in  the  ageing 
rooms  as  beforetime;  in  other  places  the  goods  are 
passed  through  the  ageing  machine  and  then  hung  up 
for  two  or  three  days;  in  others  the  goods  are  passed 
twice  through  the  ageing  machine,  without  any  inter- 
mediate ageing,  and  then  left  in  bundles;  in  others 
the  goods  are  passed  through  the  ageing  machine 
directly  after  printing,  left  in  bundles  a  day  or  two, 
and  then  passed  again  through  the  ageing  machine, 
and  direct  into  the  dunging;  in  others,  again,  the 
goods  are  hung  up  from  the  printing  machines  for 


two  or  three  daya,  and  then,  before  dunging,  passed 
through  the  ageing  machine.  Any  of  theae  com- 
binations are  open  to  the  eolourist,  but  if  he  baa  the 
use  of  moderatoly  warm  ageing  rooms,  in  which  the 
ail'  can  be  kept  moistened,  it  will  be  found  safer  and 
more  economical  to  use  theao  without  the  machiuQ 
for  styles  which  cannot  be  completely  aged  by  a 
single  passage  in  tbe  macliine.  It  is,  however,  felt 
that  a  few  minutes  at  tbe  higher  temperature  of  the 
ageing  machine  is  a  great  advantage  either  in  starting 
or  finishing  the  ageing,  and  this  may  justify  the 
trouble  and  expense  of  combining  the  two  operations. 
In  artificially  warmed  and  moistened  ageing  rooms 
it  has  been  said  that  the  temperature  which  can  be 
employed  is  limited  by  considerations  of  the  conve- 
nience of  the  operatives  who  have  to  work  in 
them.  Higher  than  80°  F.  in  a  moist  and  confined 
atmosphere  is  too  oppresive  for  continuous  work, 
even  of  a  light  nature.  I  have  seen  a  system  of 
warm-room  ageing  practised  on  tbe  Continent  where 
tbe  temperature  is  pushed  up  as  high  as  120°  F.  and 
maintained  that  high  for  some  houre;  I  believe  that 
it  is  not  in  use  in  Great  Britain.  It  was  employed 
by  some  houses  doing  first-class  work,  and  said  to 
be  both  economical  and  satisfactory  for  the  heavier 
styles  of  work.  Tbe  goods  were  hooked  up  (but  on 
wooden  pegs)  as  in  the  old  style  ageing  rooms,  two  or 
three  heights  between  the  fioor  and  the  ceiling,  the 
rooms  being  low;  from  500  to  1000  pieces  being  in 
the  room,  which  during  the  day  was  not  warmer  than. 
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70°  F.  When  the  day's  printing  was  all  hung  up 
tho  doors  were  closed  and  steam  turned  int»  iron 
warming  pipes,  which  went  round  the  room.  When 
the  temperatm-e  had  reached  80°  or  90°  F.  naked 
steam  Waa  turned  into  the  room  by  other  pipes, 
8o  arranged  that  the  steam  should  not  blow  upon  the 
pieces,  and  in  three  or  four  hours  the  temperature  got 
up  to  120°  F.,  or  even  higher;  it  was  kept  that  high 
for  three  or  four  hours,  then  the  naked  stejim  turned 
off,  while  the  warming  pipes  were  kept  hot  for  an 
hour  or  two  longer  and  finally  the  doors  thrown  open, 
the  pieces  cooled,  and  taken  away  in  the  morning ;  a 
few  small  openings  served  for  the  escape  of  the  acetic 
acid  and  the  entrance  of  a  very  limited  quantity  of 
fresh  air.  I  have  been  in  these  rooms  at  their 
hottest,  and,  feeling  at  the  pieces,  found  the  paste  and 
gum  colours  so  soft,  and  even  sticky,  that  I  felt 
convinced  that  running  was  going  on,  but  I  waa 
assured  by  the  experienced  manager  that  all  was  quite 
right,  and  that  it  waa  only  rarely  and  by  too  early 
and  incautious  admission  of  naked  steam  that  there 
ever  was  any  running  of  the  colours.  This  kind  of 
ageing  requires  rooms  very  well  protected  from  ex- 
ternal cooling  agencies, — thick  walls,  double  windows, 
and  double  ceUings  and  floors,  with  ample  provision 
of  dry  warming  pipes. 

I  may  here  notice  various  suggested  improvements 
in  ageing  rooms  and  machines  which  have  been 
made  since  the  date  of  Mr.  Thom's  patent. 

In    1850,    May    23rd,    Pincoff  patented   plana  i 
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admitting  heated  and  moistened  air  into  ageing  rooms, 
consisting  essentially  of  cisterns  or  vessels  of  water  i 
placed  under  the  ageing  room,  into  which  steam  was 
passed,  the  vapour  of  water  aiisiag  from  the  surface 
was  admitted  into  regulated  openings,  and, '  mixed, 
with  air,  was  passed  into  the  ageing  room.  The 
temperature  recommended  is  78'  F.,  with  68°  F.  as 
tiie  point  at  which  the  vapoui-  should  condense,  which 
point  was  ascertained  by  adding  cold  water  to  warm 
water  in  a  vessel,  until  dew  made  its  appearance  on, 
the  exterior  of  the  vessel.  This  patent  includes  the 
collection  of  the  acetic  acid  set  free  in  the  course  of 
ageing.  Swindells,  in  his  patent  of  October  14th, 
1852,  proposed  to  use  oxygen  gas  in  ageing  rooms,  to 
assist  the  process.  Ridge  patented  a  hot-ageing 
arrangement,  May  11th,  18G0.  It  was  a  box  fitted  up 
■with  a  huing  of  steam-chests,  waim  air  mixed  with 
ateam  is  diiven  into  the  box  and  the  pieces  drawn 
through  by  draw  rollers.  I  have  seen  such  an 
arrangement  working  as  a  final  treatment  in  ageing 
garancine  styles,  where  the  temperature  employed 
■was  as  high  as  170°  F.,  the  time  during  which  the 
piece  was  exposed  to  this  temperature  not  being 
more  than  from  one  to  two  minutes.  Lightfoot 
patented,  June  16th,  1863,  the  use  of  ammonia, 
or  volatile  alkaline  salts  of  ammonia  in  the  apparatus 
fcr  fixing  or  ageing  mordants,  tlie  air  to  be  heated, 
and  either  dry  or  moist,  or  mixed  with  steam  and 
air,  the  temperature  preferred  beiug  110°  F.,  the 
object  being  to  economise  time  in  the  ageing.     The 
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use  of  ammonia  in  ageing  was  practised  at  Wesserling 
previously  to  1846  by  M.  H.  Sclilumberger.  It  is 
described  by  Persoz  (ii.,  p.  477).  It  is  also  mentioned 
by  Mr.  Crum  as  having  been  in  use  at  Thomliebank 
several  years  previous  to  1856.  It  was  found  to 
answer  for  iron  mordants,  but  it  had  an  injurious 
action  upon  alumina  mordants.  I  believe  it  is  not 
used  at  present  in  calico  printing  for  this  purpose, 
but  it  is  used  as  an  alkaline  saturating  agent  for 
aniline  blacks,  as  will  be  seen  further  on.  Reference 
may  also  be  made  to  Dawson  and  Slater's  patent  of 
February  19th,  1874.  Farmer  has  a  patent,  dated 
February  23rd,  1870,  for  an  entirely  new  idea  in  con- 
nection  with  ageing.  There  are  a  number  of  hoUow 
perforated  cylinders  arranged  in  a  frame;  the  fabric 
passes  over  these  cylinders,  and  heated,  moist  air 
driven  through  it,  or  air  mixed  with  steam ;  there  is 
an  arrangement  for  heated  air  against  the  pieces  while 
passing  from  one  tier  of  cans  to  another.  Further 
modifications  of  this  system,  as  applied  to  drying  and 
ageing,  were  patented  by  the  same  inventor,  June  1 1th, 
1872.  Thom  has  a  patent  dated  9th  December,  1874, 
for  ageing  and  fixing  colours;  as  the  temperature 
proposed  to  be  used  is  212°  F.,  it  may  be  also  con- 
sidered as  a  steaming  arrangement,  and  in  fact  is  said 
to  fix  albumen  colours.  It  is  a  brick  stove  provided 
with  heating  apparatus  and  flues.  The  cloth  is  sent 
through  continuously,  requiring  no  attention,  and 
when  employed  for  ageing  the  operation  is  complete 
in  from  one  to  three  minutes.     Jones'  patent,  August 
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21st,  1875,  applicable  to  both  Bteaming  and  ageing  is, 
BO  far  as  ageing  is  concerned,  for  a  modification  of  the 
interior  of  the  ageing  machine,  by  which  the  passage 
of  the  goods  at  a  certain  point  becomes  interrupted 
for  a  fixed  period  of  time,  and  are  exposed  for  a 
longer  space  of  time  to  the  action  of  the  warm  and 
moist  air.  Instead  of  the  cloth  going  tlirough  tight 
and  distended  the  whole  length  of  the  machine,  it  is, 
say  about  the  middle  dropped  into  a  vertical  cage 
extending  nearly  the  whole  height  of  the  machine, 
and  there  it  is  allowed  to  accumulate  until  the  cage  is 
full,  then  the  piece  which  fell  first  into  the  cage  is 
taken  off  by  rollers  at  the  bottom  and  led  up  and 
down  several  times,  the  cloth  meanwhile  entering  the 
machine,  the  cage  is  kept  always  full,  the  actual 
lesnlt  being  that  in  a  given  size  of  ageing  machine 
the  cloth  may  be  exposed  to  the  ageing  action  for  a 
considerably  longer  period  of  time  than  if  it  went 
straight  tlirough.  Clark's  patent  (a  communication 
from  Thierry-Mieg)  dated  April  29th,  1875,  refers  to 
"hot  ageing."  The  process  is  not  continuous;  the 
goods  being  heaped  up  in  a  room  or  vat  and  hot  air 
mixed  with  steam  forced  through  them.  The  process 
more  properly  comes  under  the  head  of  a  steaming 
arrangement.  Knowles  and  Kay's  improvements, 
dated  September  23rd,  1875,  refer  to  a  previous 
patent,  dated  October  22nd,  1874.  As  far  as  concerns 
ageing  this  patent  is  for  unproved  means  of  heating 
the  air  and  mixing  steam  vaih.  it.  The  air  is  heated 
in  a  chamber  below  the  ageing  machine  by  being  made 
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to  pass  in  contact  with  a  range  of  steam  chests,  whence 
by  proper  openings  it  ascends  into  the  ageing  machine. 
The  steam  is  supplied  by  passing  through  perforations 
into  the  hot  air  chamber. 

Although  ageing  is  only  one  of  several  methods  of 
fixing  mordants  upon  fibrous  matters,  and  apphed 
only  in  calico  printing,  I  deem  it  advisable  to  post- 
pone the  consideration  of  other  methods  used  in 
general  dyeing,  and  proceed  at  once  to  treat  of  the 
operations  immediately  following  the  ageing  of  printed 
goods  up  to  the  point  where  they  are  ready  for  dyeing. 
These  operations  have  been  frequently  considered  as 
a  part,  or  a  continuation  of  the  fixing  of  the  mordants; 
in  some  cases  this  is  no  doubt  correct,  but  the  most 
important  end  they  have  in  view  is  the  removal  of 
the  thickening  matter  with  which  the  mordant  was 
ndxed  when  first  applied  to  the  cloth.  For  a  long 
time  past  it  has  been  the  custom  to  pass  the  pieces 
after  ageing  through  a  warm  mixture  of  cow  dung 
and  water,  and  the  operation  was,  and  is  yet,  gener- 
ally known  as  "dunging ;"  in  French  writings,  before 
cow  dung  was  known,  the  operation  was  called 
"  degommage,"  translated  by  some  English  writera  as 
"ungumming  ;"  the  French  term  correctly  represented 
the  nature  of  the  treatment,  which  was  intended  to 
remove  the  gum,  then  nearly  exclusively  employed  as 
thickener ;  later  French  writers  use  a  word  equivalent 
to  dunging  (housage).  Although  gum  is  now  but 
little  used  as  a  thickener  for  mordants,  and  cow  dunsr 
has  been  in  great  measure  supplanted  by  mineral 
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substitutes,  the  old  terma  remain  iu  use,  and  though 
it  may  be  considered  that  the  word  "cleansing,"  as 
ised  in  some  printworks,  may  be  more  appropriate 
"  dunging,"  I  shall  still  make  use  of  the  old 
word,  as  being  less  Hablc  to  misapprehension,  although 
it  may  not  imply  tlie  use  of  the  substance  from  which 
the  t«nn  was  originally  derived. 

Operations  after  Ageing.— Aa  a  means  of  remov- 
ing the  thickening  matter,  the  aged  printed  goods 
night  be  simply  washed  in  water,  but  this  method  ia 
very  restricted  application.  It  deserves  mention, 
wcause  I  have  seen  it  actually  used  on  the  large 
,  and  it  was  believed  to  be  the  best  method  of 
lating  the  particular  style,  which  was  an  acetate  of 
alumina  mordant  printed  by  block  in  the  so-called 
neutral  or  lapis  style,  and  intended  for  dyeing  up 
yellow  in  quercitron  bark ;  the  same  process  of  wash- 
ing ofl'  was  also  practised  for  the  red  in  this  style  after 
it  had  been  four  or  five  minutes  in  the  indigo  vat. 
"With  regard  to  this  yellow,  at  least,  it  appeared  that 
the  colour  was  jilways  clearer  and  brighter  by  washing 
off  the  mordant  in  cold  water  than  by  any  other 
process  whatever ;  the  mordanted  goods  were  washed 
ftin  a  stream  of  water,  in  the  river  in  fact,  where  the 
buantity  of  water  flowing  past  bore  a  proportion  to 
ie  cloth  it  may  be  said  infinitely  greater  than  any 
proportion  which  could  be  apphed  to  the  same 
quantity  of  cloth  in  a  washing  machine  or  any  other 

Kyehouse  contrivance.     The  necessity  of  some  sub- 
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danted  goods  would  be  readily  demonstrated  by 
attempting  to  wash  off  even  an  alumina  mordant  in  a 
limited  quantity  of  water  ;  the  water  would  be  soon 
observed  to  liecome  foul  with  suspended  matter,  and 
when  this  point  was  reached  any  more  cloth  passed 
through  the  water  would,  upon  dyeing,  be  found  bad 
in  the  whites,  if  not  in  the  colour.  That  this  does 
not  oc"cur  by  washing  off  in  flowing  water  is  merely 
owing  to  the  fact  of  the  suspended  foulness  being 
carried  away  by  the  stream  as  soon  as  it  is  detached 
from  the  cloth. 

Mordants  made  from  a  good  preparation  of  acetate 
of  alumina  and  properly  aged  may  be  looked  upon  as 
completely  fixed  before  they  are  submitted  to  any 
after  operations  ;  the  soluble  acetate  of  alumina  may 
be  supposed  entirely  decomposed  into  free  acetic  acid, 
which  has  volatilized  and  insoluble  alumina,  or  a  sub- 
salt  of  that  base,  which  remains  partly  attached  to 
the  fibre  and  partly  diffused  through  the  thickening, 
Tliere  may  be  also  present  the  soluble  sulphates  of 
either  potash  or  ammonia,  derived  from  the  idum, 
with  other  matters,  as  sightening  and  oil,  which  have 
been  used  in  making  the  colour  for  printing ;  all  but 
tlie  alumina  actually  attached  to  the  fibre  is  supposed 
to  be  removed  by  the  water  in  washing ;  it  is  that 
portion  of  the  alumina  which  ia  not  really  attached  to 
the  fibre,  owing  either  to  the  thickening  preventing 
its  access  to  it,  or  the  use  of  mordants  too  strong  for 
the  purpose,  which  is  the  cause  of  bad,  unclean  work, 
especially  in  the  whites  ;  for  though  it  may  be  in  the 
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insoluble  state,  it  must  be  in  an  extremely  fine  state 

of  division,  and  when  detached  from  one  part  readily 

ids  entrance    into,   and   is    more  or  less  perfectly 

.ned   by,    the    spaces   Ijetween   the    fibres   which 

constitute  the  threads  of  the  cloth,  and  afterwards 

absorbing,  although  in  an  imperfect  manner,  colouring 

matter,  tinges  the  white  ground.     This  is  one  of  the 

Lga  to  be  prevented  by  dunging. 

But  in  actual  practice  it  rarely  happens  that  the 

ageing  of  alumina  mordants  is  so  completely  efiected 

— either  from  want  of  time  or  temperature,  or  because 

the  composition  of  the  mordant  itself  resists  it — that 

.ere  is  no  soluble  alumina  left  upon  the  cloth  at  the 

id  of  the  ageing;    if  this  were  the  case  a  drop  of 

water  upon  the  printed  cloth  would  not  cause  the 

running  of  the  colour  or  blurring  of  the  outlines  in 

the  way  that  drops  are  known  to  do.     With  iron 

mordants,  or  mixed  iron  and  alumina  mordants,  the 

presence  of  the  metal  in  a  soluble  state  is  still  more 

marked.      That  this  should  be  the  general  state  of 

affairs  with  mordanted  cloth  after  the  usual  ageing 

lUst  be  looked  upon  as  a  weakness  in  the  process, 

tailing  much  trouble  and  some  risk  in  the   aub- 

uent  operations.     If  the  full  decomposition  of  the 

iluble  mordant  into  an  insoluble  compound  could  be 

Lepended  upon,  the  after  operations  previous  to  dyeing 

'ould  be  reduced  to  simply  removing  the  thickening 

id  unattached  matters.     At  present  this  operation  ia 

complicated  by  being  necessarily,  in  part  also  a  fixing 

of  the  mordant,  at  least  in  so  far  as  to  prevent  the 
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soluble  portions  from  assuming  a  real  state  of  aqueous 
solution  in  the  watery  fluid. 

Use  of  Cow  Dung  in  Dunging. — With  regard 
to  the  use  of  cow  dung  we  have  but  little  historical 
data;  along  with  other  excrementious  matters  it  was 
employed  long  ago  in  various  processes  of  dyeing.  In 
Rhyiners  account  of  calico  printing,  about  1760-1783, 
the  use  of  cow  dung  and  water  as  an  agent  fw 
clearing  dyed  goods  is  quoted,  but  the  use  of  it  before 
dyeing  does  not  appear  to  have  been  practised,  the 
printed  goods  being  simply  well  washed  in  water 
previous  to  dyeing.  In  O'Brien's  work  upon  caUco 
printing,  1790,  there  is  a  section  upon  dunging,  aa 
well  as  cleansing  goods  previous  to  maddering  or 
boiling  oflF;  the  process  first  given  is  to  pass  the 
goods  into  warm  water  mixed  with  bran,  and  move 
them  as  quickly  as  possible,  otherwise  the  colour  may 
start  or  run.  I  should  gather  from  this  work  that  it 
was  about  this  date  that  cow  dung  began  to  replace 
the  bran  treatment  and  simple  washing  ofi*  in  water. 
In  another  place  O'Brien  rejects  the  story  of  this 
application  of  cow  dung  being  suggested  by  the 
accident  of  a  cow  dunging  upon  parts  of  some  pieces 
laid  upon  a  field  and  those  parts  turning  out  a  better 
white  than  the  others.  In  the  first  edition  of  Ban- 
croft, 1794,  the  use  of  cow  dung  and  water  is 
incidentally  mentioned  in  connection  with  preparing 
mordanted  goods  for  dyeing,"^  its  use  is  also  noted  by 

♦  i.  p.  178. 


rHauBmann  in  1790.*  I  find  a  remark  in  Thomson's  ' 
Annals  of  Philosophy  that  the  editor  visited  Man- 
chester in  1814,  and  was  astonished  at  finding  cow 
dung  in  use  by  the  printers,  he  wante  to  know  what 
is  in  it  which  can  be  useful,  and  remai-ks  that  some 
printers  keep  twenty  or  thirty  cows  upon  their 
premises  in  order  to  secure  a  supply  of  this  necessary 

\  article.! 

The  dunging  of  printed  goods  is  generally  divided   ■ 
into  two   operations — the  first  and  second  dunging. 
The  first  dunging  is  efl'eeted   in  rectangular   vessels 
provided  with  rollers;  the  dry  cloth  enters  the  mixture 

[  of  cow  dung  aud  water  at  full  width,  and  in  the  usual 

I  construction  of  the  dunging  "dolly,"  the  rollers  being 
placed  at  the  top  and  bottom,  the  cloth  passes  up  and 
down  vertically,  making  its  way  from  one  end  of  the 
vessel  to  the  other,  being  drawn  cither  by  a  wince  or 
by  some  of  the  rollers  being  driven  by  machinery.  A 
favourite  construction  of  the  first  dunging  vessel  on 
the  Continent  is  to  have  the  rollers  fixed  on  the  ends 
of  the  vessel,  so  that  the  clotli  travels  horizontally 
backwards  and  forwards  in  the  hot  dung  liquor;  but 
this  system  is  not  to  be  recommended  on  account  of 
the  greater  difficulty  there  is  of  threading  the  rollers 
when  a  piece  hapi>ens  to  break  out  at  the  sewing. 
Since  the  cloth  should  be  long  enough  Ln  this  first 
dunging  to  be  thoroughly  wetted  through  and  im- 
pregnated with  the  liquor,  which  cannot  be  well  done 


•  Ananles  de  Cheiuie,  3 
+  T0I.  iv.,  p.  235. 


,,  p.  m,  n]md  Petsoz,  ii.,  p.  180, 
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in  less  than  two  minutes  or  thereabouts,  and  a  certain 
speed  must  be  attained  so  that  a  sufficient  quantity  of 
cloth  can  be  passed  through  in  the  course  of  a 
working  day,  it  is  customary  to  have  either  one  long 
dunging  dolly,  or,  what  Ls  preferable,  a  series  of  three 
or  four  arranged  in  a  line,  so  that  the  cloth  can  travel 
without  interruption  from  one  to  the  other.  The 
modern  dunging  dolly  is  constructed  of  cast  iron 
plates,  bolted  and  cemented  together,  generally  to 
take  a  single  piece  in  width,  but  some  are  made  wide 
enough  to  take  two  pieces  in  width. 

The  driving  of  the  dolly  is  a  matter  of  mechanical 
detail,  and  might  be  left  to  the  machinists  if  they 
did  not  generally  err  in  providing  too  littie  driving 
power,  or  rather,  not  distributing  it  sufficientiy.  It  is 
desirable  that  there  should  be  a  draw  roller  or  wince 
at  every  fourth  or  fifth  roller,  to  ease  the  passage  of 
the  cloth,  which  otherwise  is  liable  to  run  tight 
or  break,  causing  much  annoyance  and  loss  of  time. 
Some  constructors  have  sent  out  rollers  of  a  square  or 
nearly  square  section  instead  of  the  plain  round 
rollers,  with  the  idea  of  agitating  or  beating  the 
cloth  and  helping  the  removal  of  the  thickening 
matter  ;  but  in  my  experience  their  advantage  in  this 
respect  is  very  small  indeed,  and  it  is  accompanied 
by  a  much  greater  strain  upon  the  calico  and  much 
worse  running  than  with  common  round  rollers.  The 
use  of  a  wince  for  drawing,  as  adopted  also  in  some 
modem  dunging  dollies,  cannot  be  considered  as  an 
improvement  upon  the  old  draw  rollers,  the  cloth,  if 
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somewhat  tight,  slips  on  the  wince,  which  does  not 
then  deliver  aa  it  should,  and  either  leaves  the  calico 
slack  behind  it  or  causes  it  to  run  tight  upon  the 
further  side,  A  very  short  immersion  of  properly 
aged  mordants  in  cow  dung  prevents  any  chance  of 
marking  off  from  the  unfixed  colours,  and  I  have  never 
known  any  inconvenience  to  aiisc  from  that  cause  by 
the  use  of  draw  rollers  wrapped  with  linen  or  machine 
lapping,  while  I  have  known  great  annoyance  from 
the  want  of  them,  especially  in  rapid  running  with 
long  doUiea. 

The  first  dunging  does  not  take  oft'  much  of  the 
thickening  in  the  case  of  paste  colours;  in  gum 
colours  it  may  take  off  so  much  that  the  doth  needs 
nothing  more  than  a  good  washing  afterwards  to  be 
ready  for  dyeing;  but,  as  the  great  majority  of 
designs  of  more  than  one  colour  have  some  paste 
thickening  in  their  composition,  a  simple  washing  in 
cold  water  could  not  be  depended  upon  to  remove 
it  with  safety  to  the  colours,  for  as  long  as  any 
thickening  remains  upon  the  cloth  it  must  be  held 
to  retain  a  certain  proportion  of  mordant  not 
adhering  to  the  fibre,  which  in  its  removal  would 
possibly  influence  in  an  injurious  manner  the  whites 
and  other  colours.  Hence  the  necessity  of  continuing 
the  dunging  ;  but  to  continue  it  in  similar  vessels  to 
those  used  in  the  first  dunging  would  be  imprac- 
ticable, on  account  of  the  time  required  and  the 
enormous  space  and  size  of  the  vessels  necessary  to 
prepare  a  sufficient  quantity  of  cloth.     It  is  found 
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that  one-and-a-half  to  two  minutes'  exposure  of  the 
cloth  at  full  width  to  the  action  of  the  cow  dung  so 
acts  upon  the  mordants,  that  in  all  ordinary  cases 
there  is  no  fear  of  marking  off  by  the  cloth  being 
pressed  or  folded  together ;  hence  there  is  no  necessity 
to  continue  the  cloth  in  its  distended  state,  it  can  be 
very  well  dimged  after  the  first  two  minutes  in  what 
is  called  the  rope  state.  In  most  arrangements  for 
dunging,  therefore,  the  piece  of  calico  is  gathered  in 
by  means  of  drawing  it  through  a  pot  eye,  and  it 
may  be  led  at  once  to  the  continued  dunging. 

The  second  dunging  was  formerly  quite  distinct 
from  the  first  dunging,  and  frequently  carried  on  in 
another  part  of  the  works  after  the  pieces  had  been 
washed.  In  a  well  organized  works  of  the  present 
day  the  process  is  continuous,  the  second  dunging 
vessels  being  placed  as  close  as  possible  to  the  first 
dunging. 

As  just  stated,  it  was  formerly  the  invariable  custom 
to  wash  the  pieces  in  some  kind  of  washing  machine 
after  the  first  dunging  and  then  send  them  to  the  second 
dunging.  At  present  there  is  a  difference  of  opinion 
amongst  practical  men  as  to  whether  this  intermediate 
washing  is  of  any  use  or  not,  or  rather  whether  the 
trouble  and  expense  of  it  are  repaid  by  any  better 
cleansing  of  the  cloth.  My  opinion  is  that  the  wash- 
ing after  the  first  dunging  is  not  at  all  necessary; 
what  advantage  it  has  in  the  spiral  or  continuous 
system  of  dunging  is  that  the  dunging  liquor  in  the 
becks  does  not  get  so  dirty  as  it  does  without  the 


washing,  and  does  not  in  consequence  require  renew-    ' 
ing  so  frequently;  but  it  is  doubted  whether  this  is 
of  so  much  importance  as  the  continuation  of  the 
dunging   without   stoppage.      It  ia  not  meant  that 
washing  after  first  dunging  ia  injurious,  nor  even  that 
it  ia  not  useful,  but  simply  that  it  is  not  required  and 
is  an  unneces.sary  interruption  in  the  progress  of  the 
goods,  and  that  it  is  preferable  to  give  the  requisite 
amount  of  washing  after  the  second  dunging.   Neither 
do  I  think  it  advisable  to  cool  down  the  pieces  by 
passing  them  through  cold  water  between  the  dung- 
ings, unless  circumstances  compel  the  pieces  to  lay  in 
bulk  some  considerable  time  ;  but  I  have  in  view  the 
continuous  process  where  there  ia  only  a  few  yards  of 
alack  between  the  piece  coming  out  of  the  first  and 
going  into  the  second  dunging.     When  the  process  ia 
not  continuous,  and    where    the   pieces   are    aeeond- 
dunged  in  sets,  I  do  not  doubt  that  safety  requires 
the  cooling  of  the  pieces  and  even  the  wasliing  of 
^em. 
The  second  dunging  may  be  looked  upon  aa  the 
jeration  in  which  the  thickening  matter  is  completely 
rftened,   disintegrated,   and  in  a  great  measui'e  re- 
loved  from  the  cloth,  and  with  it  the  unattached 
iDordanta  and  other  constituents  of  the  colour  which 
:  either  soluble  in  water  or  held  together  by  the 
lickening.       To  secure  thia  result   some    degree  of 
Mechanical  action,  as  rubbing,  pressing,  or  beating  is 
ssirable;  therefore  the  second  dunging  is  performed 
t  becks  similar  to  dye  becks,  and  by  means  of  winces 
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above  and  rollera  beneath,  and  by  having  a  proper 
amount  of  slack  cloth  in  the  beck  and  running  at  a 
moderately  quick  speed  a  goofl  deal  of  gentle  move- 
ment of  the  threads  and  masa  of  cloth  is  secured  by 
which  the  cleansing  of  the  colour  is  facilitated. 

The  time  of  the  second  dunging  varies  according  to 
the  styles,  the  nature  of  the  thickening,  and  the  pre- 
vious agemg  of  the  pieces,  and  may  extend  from  ten 
minutes  to  sixty  minutes,  an  average  of  twenty  minutes 
being  suitable  to  most  classes  of  work.  This  is  a  point 
which  must  be  left  to  the  experience  and  good  sense 
of  the  dyer ;  the  object  being  to  leilve  the  mordants 
clean,  he  can  easily  ascertain  by  inspection  what  is 
the  nature  of  the  thickening  he  has  to  do  with  and 
how  far  it  is  yielding  to  the  hot  dung  liquor.  He 
cannot  always  with  safety  give  one  fixed  time  to  the 
same  stj-les  printed  with  say  a  paste  or  a  starch 
thickening;  for,  according  as  the  same  flour  or  starch 
may  have  l>een  boiled  in  the  colour  shop,  or  aged  in  the 
ageing  room,  or  as  they  are  combined  with  different 
mordants,  or  printed  on  with  rollers  more  or  less 
deeply  engraved  and  other  changeable  circumstances, 
he  Tivill  find  it  necessary  to  increase  or  diminish  the  time 
or  temperature  of  the  dunging.  Over  dunging  is  to 
1)6  cji.refully  avoided,  especially  for  weak  red  liquor 
mordants,  not  only  as  wasting  time  and  fuel,  but 
injuring  the  brightness  of  the  colours.  Under  dung- 
ing mil  prove  a  source  of  great  trouble  In  some  styles, 
for  though  extra  washing  may  be  considered  to  rectify 
it,  experience  shews  that  the  best  cold  water  washing 
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is  greatly  inferior  in  power  of  removing  thickening  to 
a  moderate  warm  dunging. 

In  some  continuous  second  dunging  becks,  the 
angular  wince  is  replaced  by  a  round  roller  wince, 
upon  the  top  of  which  is  a  pressure  roller,  so  that  the 
doth  gets  a  squeeze  every  time  it  comes  up  from  the 
dunging  liquor.  There  has  been  much  question  as  to 
whether  this  nip  is  good  for  the  colours  or  cloth,  or 
whether  it  is  not  injurious  by  pressing  the  still  un- 
removed  foul  matter  deep  among  the- fibres  of  the 
calico;  I  believe  a  slight  pressure  is  advantageous, 
but  I  think  it  should  be  no  more  than  is  required  to 
draw  the  cloth,  little  more  in  fact  than  the  weight  of 
the  roller  itself,  which  may  be  from  6  to  9  inches  in, 
diameter.  As  the  majority  of  continuous  second 
dung  becks  are  fitted,  it  is  not  convenient  to  give 
more  than  about  twenty  minutes  to  the  cloth  going 
through  say  three  becks  each  9  feet  long ;  more  time 
can  be  given  of  course  by  threading  closer  and  allowing 
more  slack,  but  if  it  is  desired  to  exceed  this  time 
considerably  it  is  as  well  to  give  a  third  dunging, 
either  in  similar  becks  or  in  a  dye  beck. 

The  temperature  of  dunging  varies  with  the  styles, 
for  light  styles  and  gum  colours  a  temperature  of 
from  100''  to  140°  F.  may  be  found  sufficient  in  both 
the  first  and  second  dunging,  it  is  only  a  question  of 
whether  that  temperature  will  so  soften  and  dissolve 
the  thickening  that  it  can  be  completely  washed  oflF; 
nothing  more  is  required  for  those  styles,  and  I  believe 
that  all  light  colours  dye  up  easier,  and  with  a  purer 


336  CALICO  PRINTING  AND  DYEING. 

shade  when  they  are  dunged  at  a  low  temperature, 
and  for  as  short  a  time  as  possible.  For  styles  much 
charged  with  thick  paste  colours,  the  temperature 
may  be  pushed  up  to  180°  or  190°  F.,  beyond  which 
it  is  not  desirable  to  go. 

The  degree  to  which  the  dung  becks,  either  first  or 
second,  get  fouled  by  the  passage  of  the  cloth  will  of 
course  depend  upon  several  circumstances — the  heavi- 
ness of  the  styles,  the  nature  of  the  colours,  the 
printing,  the  ageing,  and  the  sightening— that  it  is 
impossible  to  say  without  a  knowledge  of  these 
circumstances  how  many  pieces  should  be  passed 
through  before  running  oflF  the  dung  liquor  and 
qonmiencing  again.  It  seems  to  me  that  the  chief 
error  of  dyers  as  regards  this  point  is  in  considering 
their  dunging  liquor  too  dirty  to  continue,  when,  in 
fact,  it  is  in  good  condition,  and  able  to  do  many  more 
pieces  before  it  is  run  away.  If  the  freshening  up 
with  dung  is  regularly  done,  the  quantity  of  liquor 
carried  away  by  the  cloth  being  replaced  by  clean 
water  will  generally  keep  the  dung  sufficiently  clean 
for  say  ten  hours'  work  or  a  whole  day,  but  this  is  so 
much  a  technical  question  for  the  dyer  himself,  and 
depends  upon  so  many  changeable  conditions,  that 
nothing  more  of  a  useful  nature  can  be  said  upon  it. 

Chalk  with  Cow  Dung. — Long  before  any  of  the 
dung  substitutes  were  known,  it  was  customary  to 
add  ground  chalk  to  the  cow  dung.  The  use  of  chalk 
for  fixing  the  alumina  mordant  of  the  Turkey  red 
dyers  may  have  indicated  its  employment  in  calico 


printing;  it  is  with  regard  to  most  mordants  a  real 
fixing  agent.  Being  in  a  fine  state  of  (liviaion  and 
suspension  it  can  act  upon  acids  or  acid  salts  printed 
upon  calico  in  a  tolerably  effective  manner,  and  is 
comparable  in  its  action  to,  although  greatly  weaker 
than,  carbonate  of  soda.  It  13  a  very  useful  addition 
in  the  dunging  of  all  heavy  styles,  keeping  down  any 
injurious  amount  of  acidity  in  the  bath ;  it  is  especially 
useful  in  styles  containing  acid  resists,  and  acta  here 
also  in  preventing  the  dung  Hquor  becoming  acid,  or 
at  least  acid  to  a  hurtful  extent,  for  a  alight  amount 
of  acidity  is  nearly  always  found  in  dung  baths.  The 
dunging  dolly  or  becks  should  receive  a  regular 
freshening  up  with  chalk  along  with  the  dung  used 
for  keeping  up  the  strength  of  the  liquor. 

"When  we  come  to  enquire.  What  is  the  action  of 
cow  dimg  in  the  operation  of  dunging,  in  what  man- 
ner it  acts,  or  by  virtue  of  what  principles  contained 
in  it  the  desii-ed  effects  are  produced  ?  we  can  find  no 
satisfactory  answer.  The  analyses  which  have  been 
made  of  this  material  by  various  chemists  give  ua 
very  little  useful  information.  In  1 00  parts  of 
average  cow  dung  there  are  about  27  parts  of  solid 
matter  of  a  ligneous  nature,  which  may  represent  the 
unasaimilated  parts  of  the  hay,  grass,  etc.  of  the 
animal's  food;  there  are  about  70  parts  of  water,  and 
the  remaining  3  parts  consist  partly  of  organic  sub- 
stances and  partly  of  such  mineral  matters  as  are 
found  in  all  animal  secretions ;  and  though  it  is 
stated,  and  is  not  improbable  that  small  quantities 
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of  phosphate  of  soda,  and  even — aa  BoUey  state»^ 
silicate  of  soda  are  present,  they  can  hardly  amount 
to  a  half  per  cent,  of  the  whole  dung,  and  to  suppose 
that  they  are  the  useful  agents  is  contrary  to  all  our 
knowledge  of  these  substances  in  their  more  concen- 
trated forms. 

Penot  shewed  that  a  decoction  of  cow  dung  added 
to  a  solution  of  red  mordant  gave  a  precipitate  in  the 
cold  which  was  increased  upon  heating ;  and,  further, 
that  the  insoluble  portion  of  cow  dung  when  heated 
with  red  mordant  abstracted  some  of  the  alumina. 
These  observations  are  experimental  confirmations  of 
what  might  have  been  deduced  from  a  knowledge  of 
the  effects  of  cow  dimg  in  practice,  namely,  that  the 
soluble  part  of  cow  dung  does  coagulate,  precipitate, 
and  render  insoluble  that  portion  of  alumina  not 
brought  to  the  insoluble  state  by  ageing,  and  that  the 
fibrous  or  ligneous  matter  does  also  shew  an  affinity 
for  alumina  and  can  withdraw  it  from  solution  in  a 
manner  analogous  to  that  of  cotton  itself.  M.  Canulle 
Koechlin  made  some  experiments  which  throw  light 
upon  what  takes  place  in  the  course  of  dunging ;  he 
analyzed  the  dung  liquor  after  it  had  served  for 
dunging  both  alumina  and  iron  mordants.  In  the 
clear  liquor  after  filtration  he  found  present  a  quan- 
tity of  alumina,  but  it  could  only  be  detected  after 
the  destruction  by  ignition  of  the  organic  matter ;  in 
other  words,  though  it  was  in  solution  it  did  not  pre- 
sent the  usual  characteristic  reactions  of  alumina  to 
chemical  tests ;  no  doubt  it  was  masked  by  the  solu- 


ble  organic  matters  present,  and  would  not  in  that 
state  possess  any  mordanting  powers.  It  is  to  be 
observed  that  M.  Koechlin  found  no  iron  in  the 
filtered  dung  liquor ;  in  the  insoluble  part  of  the 
dung  liquor  both  iron  and  alumina  were  found  in 
quantity. 

In  our  present  ignorance  it  were  vain  to  Bpecuktc 
upon  the  theory  of  dunging  as  far  as  cow  dung  is 
concerned;  no  theory  in  natural  science  is  worth 
considering  unless  it  has  some  foundation  in  fact  or 
experiment,  and,  beyond  the  few  recorded  experi- 
ments of  Penot  and  Koechlin,  we  are  absolutely 
without  published  data.  Formerly  the  theory  that 
the  cotton  became  impregnated  with  some  animal 
matter,  was  animaliaed  aa  it  was  said,  had  much 
favour,  but  no  one  holds  it  now,  since  non-animal 
matters  like  silicate  of  soda  can  be  used  for  the  same 
purpose  as  cow  dung.  Stress  has  also  been  laid  upon 
several  supposed  constituents  of  cow  dung  as  being 
the  really  active  agents  in  it,  but  none  of  these 
supposed  bodies  have  been  able  to  stand  examination 
and  maintain  their  place  as  definite  active  agents,  and 
we  only  know  that  something  or  things  in  the  dung 
Eo  act  that  the  loose  and  soluble  mordants  are  washed 
out  and  deprived  of  the  power  of  settling  down  again 
as  mordants  upon  the  cloth. 

With  regard  to  the  quality  of  eow  dung,  it  is  well 
known  to  practical  dyers  that  all  kinds  are  not,  as 
they  say,  equally  strong ;  what  this  difference  may  be 
owing  to  is  not  clearly  knowUj  but  the  appearances  of 


840  OALICO  PRINTING  AND  DYEING. 

what  may  be  called  a  healthy  kind  of  cow  dung  and 
one  which  may  be  depended  upon  as  being  good  are 
soon  learned,  and  form  a  sufficient  guide  in  practice. 
There  are  several  visible  indications  in  working  which 
shew  if  the  dung  is  good  and  working  well,  they  are 
not  easy  to  describe,  and  liable  to  vary  within  certain 
limits,  or  some  of  them  be  absent,  and  still  the  results 
come  out  good;  it  may,  however,  be  said  that  the 
dung  should  be  clear  in  colour,  uniform  in  consistency, 
and  not  have  any  disagreeable  smell.  In  the  dolly  it 
should  work  light  and  not  have  a  tendency  to  settle 
quickly;  a  moderately  strong  scum  with  a  greenish 
colour  on  the  surface  and  bubbles  which  do  not  break 
easily  is  a  good  sign.  When  the  top  of  the  liquid  is 
black,  free  from  scum  or  froth,  and  flat  or  dead- 
looking,  with  an  unpleasant  smell,  it  is  to  be  feared 
that  the  dung  is  not  of  good  quality  and  deficient  in 
the  precipitating  or  fixing  power.  After  the  pieces 
have  been  well  washed  it  is  accounted  a  good  sign  if 
they  have  an  agreeable  smell  very  like  a  faint  odour 
of  musk,  it  is  then  considered  that  they  have  had 
enough  of  dung  and  been  really  penetrated  by  its 
active  principles.  But  many  of  these  signs  are 
subject  to  considerable  disturbance  from  different 
kinds  of  sightenings  in  the  colour,  and,  in  goods 
containing  catechu  brown,  may  be  altogether  want- 
ing/' 
Substitutes  for  Cow  Dung. — The  first  actual  sub- 


*  References  upon  the  use  of  cow  dung  may  be  made  to  vols.  L,  ii.,  iv.,  viii., 
ftttd  xiil  of  the  BuUetin  de  Mulhouse,  and  Chcm.  Gaz.,  xiiL,  p.  58. 
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yi  cow  dung  was  patented  by  Prince,  Mercer, 
the  on  August  lat,  1839;  it  consisted  of 
arsenates  and  pbosphates,  together  with  glue  or 
gelatine,  or  instead,  linseed  meal  iis  a  vegetable  muci- 
lage. It  is  stated  that  Koechlins,  in  1834,  made 
experiments  upon  the  use  of  arsenate  of  soda  as  a 
dung  substitute  ;  they  were  satisfied  with  the  results, 
but  gave  it  up  on  account  of  its  expense.  Parnell 
statfis  that  Mercer  had  long  previously  to  the  date  of 
his  patent  (1839)  used  alkaline  arsenates  as  substitutes 
for  dung.''^  Although  arsenates  are  mentioned  in 
the  first  patent,  it  would  appear  that  for  some  reason 
which  does  not  now  seem  evident,  the  patentees  did 
not  press  the  use  of  it,  but  preferred  to  send  phos- 
phates into  the  market  in  a  rather  crude  state.  The 
dunging  salt  was  prepared  by  acting  upon  bone  earth 
with  sulphuric  acid,  an  excess  of  the  former  being 
present  when  the  bone  earth  was  in  great  part,  but 
not  completely,  decomposed ;  carbonate  of  soda  was 
added  to  the  mixture  until  it  was  neutral,  the  mass 
then  being  evaporated  to  dryness  constituted  the 
dunging  salt.  It  was  not  wholly  soluble  in  water, 
when  mixed  with  it  leaving  a  considerable  undissolved 
residue  of  sulphate,  carbonate  and  phosphate  of  lime, 
the  solution  containing  phosphate  of  soda,  sulphate  of 
Boda,  and  some  phosphate  of  lime.  Mercer  states 
that  it  could  not  be  trusted  as  an  efficient  substitute 
for  dung,  unless  it  were  employed  in  conjunction  with 
gelatine  in  the  shape  of  bone  size,  and  he  recom- 

■  Bdl  de  MulL,  xiii.,  p.  IS.    Parnell,  p.  B2. 
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mended  the  use  of  2  measures  of  bone  size  at  SG"" 
Tw.,  to  6  measures  of  solution  of  the  dunging  salt^ 
dissolved  at  the  rate  of  2  lb.  per  gallon.  Whether  so 
eminently  practical  an  inventor  as  John  Mercer  did 
really  believe  that  the  bone  size  was  an  essential 
addition  to  his  salt,  or  whether  it  was  merely  a 
prudent  concession  on  his  part  to  the  prejudices  of  the 
dyers,  who  would  hardly  believe  in  any  dunging  salt 
unless  it  had  something  animal  about  it,  cannot  now 
be  known ;  however,  with  this  and  other  substitutes 
the  erroneous  impression  long  remained,  and  even  yet 
exists,  that  unless  some  small  quantity  of  cow  dung 
or  bone  size  be  mixed  with  them,  good  results  cannot 
be  expected.  This  first  dung  substitute  did  not>  I 
believe,  prove  a  formidable  rival  of  cow  dung;  its 
composition  was  subject  to  irregularity  from  the 
defective  process  of  manufacture  ;  frequently  the 
greater  portion  of  the  phosphate,  instead  of  being  in 
the  state  of  soluble  phosphate  of  soda,  was  in  the 
state  of  insoluble  phosphate  of  lime,  which  had  a 
very  feeble  action ;  its  price  was  comparatively  high, 
and  from  the  demand  for  bones  in  agriculture  and 
other  industries,  could  not  be  brought  down  so  as  to 
compete  favourably  with  cow  dung. 

Silicate  of  Soda. — ^This  substitute  for  cow  dung 
was  patented  in  England  by  Jager,  October  5th,  1852. 
The  silicate  was  made  by  fusing  together  100  parts  of 
pure  white  sand,  and  77f  parts  of  soda  ash  of  the 
best  quality,  containing  56  per  cent,  of  soda ;  the 
fusion  was  continued  until  all  efiervescence  produced 
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by  the  escape  of  carbonic  acid  gas  had  ceased.  A 
solution  of  this  waa  used  at  14°  Tw.,  and  it  waa 
recommended  to  employ  one  part  of  it  at  that 
strength  to  40  or  (50  parts  of  water,  with  or  without 
addition  of  carbonate  of  soda.  The  trials  which  were 
at  first  made  with  this  substitute  gave  in  different 
hands  very  contradictory  results.  I  recollect  being  pre- 
sent at  a  trini  upon  some  pieces  in  the  year  1852,  which 
was  made  under  the  direction  of  an  agent  of  the 
patentee.  The  goods  were  for  a  medium  shade  of 
garancine  chocolate,  but  instead  of  that  colour  they 
came  up  nearly  black,  and  of  a  dull,  bad  shade ;  it  was 
clear  that  this  was  caused  by  nearly  all  the  alumina 
of  the  mordant  being  (hssolved  out.  Where  the  fault 
lay  I  do  not  know,  either  a  very  great  excess  of 
the  silicate  had  been  used,  or  the  silicate  itself  waa 
bad  from  having  an  excess  of  alkali ;  the  same  failure 
happened  in  other  places,  so  that  this  substitute  made 
Blow  progress  in  displacing  cow  dung.  It  is,  however, 
inow  well  known  that  good  aiUcate  of  soda,  applied 

nth  judgment,  is  an  excellent  and  efficient  substitute 
for  cow  dung,  which  can  be   successfully  used  for 

[Tcry  style  of  printing.  An  examination  of  many 
pies  of  silicate  of  soda  sold  for  dung  substitute 
shewn   me    that   very  few   are  free   from  some 

Kirtion  of  uncombined  alkali,  which,  it  is  unnecessary 
to  state,  may  prove  highly  injurious  to  many  styles. 
But  this  is  not  a  defect  inherent  to  the  compound, 
but  rising  from  nnakilfnlneas  in  its  manufacture. 
Silicate  of  soda  can  be  obtained  perfectly  soluble  in 
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water,  and  not  more  alkaline  than  borax  or  phosphate 
of  soda,  and  such  a  silicate  can  be  safely  and  profit- 
ably used  even  for  the  finest  pinks.  It  would  appear 
from  the  reaction  of  some  silicates  of  soda  that  they 
are  liable  to  the  phenomena  which  chemists  call  dis- 
association,  that  is  a  separation  of  the  acid  and  base, 
by  which  from  a  practically  neutral  silicate  there  arises 
a  silicate  containing  a  portion  of  free  caustic  soda. 
Other  silicates  placed  in  similar  conditions  do  not 
shew  this  reaction,  and  it  is  probably  from  some 
difference  in  the  process  of  manufacture,  or  the 
materials  employed,  that  this  great  and  almost  fatal 
inconvenience  arises.  As  a  method  of  turning  this 
difficulty,  Higgin  patented  a  process,  May  15th,  1853, 
which  essentially  consists  in  replacing  the  silicate  of 
soda  by  silicate  of  lime.  He  says  the  following 
method  may  be  employed: — "Into  the  dung  cLstem 
containing  600  gallons  of  water  at  the  usual  tempera- 
ture is  put  1  gallon  of  muriate  of  lime  at  b(f  Tw. 
and  1  gallon  of  silicate  of  soda  also  at  50°  Tw.  The 
goods  are  passed  tlirough  this  mixture  in  the  usual 
manner  and  at  the  usual  heats,  and  afterwards  treated 
just  as  if  they  had  been  dunged  with  cow  dung." 
This  method  of  mixing  muriate  of  lime  with  the 
silicate  of  soda  was  adopted  for  a  while  in  some 
places,  but  the  silicate  of  lime  is  only  a  feeble  fixing 
agent,  no  better  than  phosphate  of  lime,  nor,  on  the 
other  hand,  was  this  attempt  successful  in  counter- 
acting the  excess  of  alkali  in  a  badly  prepared  silicate 
of  soda,  for  it  is  evident  that  if   free  caustic  soda 
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existed  in  the  silicate,  there  would  be  free  caustic 
lime  produced  by  the  mixture  of  muriate  of  lime 
with  it,  a  substance  which  is  hardly  less  to  be  feared 
in  its  effect  upon  alumina  mordants  than  caustic  soda 
itself.  The  only  effective  and  safe  agent  for  correct- 
ing a  too  alkaline  silicate  is  acetic  acid,  and  this  is 
too  expensive  and  not  always  certain  in  its  action. 

The  silicates  which  exist  in  nature  as  well  as  those  ■ 
produced  by  art,  are  evidently  of  a  complex  constitu- 
tion, not  fully  understood.  It  appears  that  there  can 
be  a  solution  of  silica  in  alkali  which  is  not  a  silicate 
of  that  alkali,  and  that  the  alkali  can  act  upon  many 
bodies  just  as  if  it  were  free,  and  there  is  also  a 
solution  containing  silica  and  alkali  which  is  a  real 
silicate  of  soda,  where  the  soda  does  not  act  as  a 
free  alkali.  Arsenic  acid  we  know  can  completely 
neutralize  and  form  saline  compounds  of  a  definite 
nature  with  the  alkalies,  in  which  compounds  both 
the  acid  and  alkali  have,  so  far  as  their  distinctive 
characters  are  concerned,  totally  disappeared ;  but  if 
we  take  arseuious  acid  the  case  is  quite  different.  It 
is  doubtful  if  there  is  any  really  definite  arsenate  of  the 
alkalies,  potash,  and  soda,  but  it  is  certain  that  if 
arsenious  acid  be  dissolved  in  any  quantity  in  caustic 
soda  it  does  not  neutralize  any  particle  of  it,  in  so  far 
as  it  can  be  tested  by  the  action  of  such  a  mixture 
upon  alumina  mordants  ;  it  is  not  unlikely  that  there 
is  some  modification  of  silicic  acid  or  silica  which 
behaves  bke  arsenious  acid  to  alkalies. 

The  only  practical  test  that  I  know  of  for  a  silicate 
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dunging  salt  is  to  try  it  upon  weak  red  liquor 
mordants  by  keeping  them  in  contact  with  it  for  a 
sufficient  length  of  time,  at  a  proper  heat  and 
strength,  and  then  ascertain  by  comparative  dyeing 
what  effect  the  silicate  has  had  upon  them. 

Iron  mordants  are  not  injuriously  acted  upon  by  a 
somewhat  alkaline  silicate ;  strong  chocolate  mordants 
are  also  not  easily  affected,  unless  the  strength  and 
temperature  be  rather  high ;  dark  reds  also  resist  for 
a  length  of  time,  and  may  be  safely  dunged  first  time 
through  the  usual  silicate,  but  they  run  a  risk  if  the 
second  dunging  is  also  in  the  silicate.  Hence  it  is 
found  convenient  in  many  places  to  dung  first  time 
with  silicate  and  give  the  second  dung  with  cow 
dung. 

Arsenate  of  Soda  as  Dung  Sabstitnte. — As 
before  stated,  this  salt  was  included  in  the  patent  of 
Mercer  and  others,  but  did  not  come  into  extensive 
use  for  many  years  afterwards.  It  is  at  this  date 
extensively  employed,  notwithstanding  the  two  draw- 
backs of  being  dearer  than  silicate  and  containing 
poisonous  elements  of  the  greatest  energy,  introducing 
an  element  of  danger  to  the  health,  not  only  of  the 
operatives  immediately  engaged  in  its  application,  but 
to  the  population  who  may  live  upon  the  water- 
courses into  which  the  spent  liquors  from  printworks 
are  usually  run.  If  in  practice  this  salt  had  really 
proved  dangerous  to  life  or  health,  it  would  no  doubt 
be  proper  to  either  prohibit  its  employment  or  to 
insist  upon  its  being  used  with    such  precautions 
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as  should  insure  the  safety  of  those  concerned.     On 
the  printworka  itself  it  is  no  more  dangerous  than  a 
score  of  other  drugs  used  without  special  precautions, 
and   which   arc   very   rarely   found    to  give  rise  to 
accident.     For  several  years  together  the  arsenate 
of  soda  was  the  most  convenient  dunging  salt  that 
the  writer  could  employ  ;  he  employed  it  exclusively 
for  long  periods  of  time  and  in  lai'ge  quantities,  where 
cow  dung  could  not  be  obtained,  and  never  had  any 
reason  to  suspect  that  those  working  with  it  were 
injuriously   affected   in    the    slightest   degree.      The 
prints    themselves  retain    only   a    minute    trace   of 
arsenic,  too  small  in  itself  and  too  intimately  com- 
bined in  an  insoluble  state  with  bases,  to  justify  any 
fear  that  the  wearers,  or  any  body  concerned  in  the 
preparation  of  them  for  weai',  could  suffer  from  its 
1  action.     The  greater  portion  of  the  arsenic  in  the 
larsenate  passes  away  from  the   works  in  the  waste 
IlKiter;  what  injurious  influence  it  may  exercise  in 
liivera  or  brooks  depends  so  much  upon  local  circum- 
f  stances  as  not  to  admit  of  general  treatment.     The 
I  only  soluble  arsenates  are  those  of  potash,  soda,  and 
I  ammonia;  when  these  come  into  contact  with  salts 
rof  any  other  bases,  as  lime,  the  arsenic  acid  becomes 
I  insoluble  in  the  water  by  combining  with  the  lime  or 
I  other  base,  and  is  speedily  deposited.      Taken  as  a 
F  "Whole,  the  foul  water  of  a  printworks  must  contain 
I  far  more  lime,  not  to  speak  of  any  other  base,  than  is 
Ifequired  to  render  insoluble  all  the  arsenic  acid  that 
I  used  in  ordinary  work,  and  such  a  mixed  water 
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would  not  contain  any  arsenic  in  solution  after  it  had 
stood  long  enough  to  settle  ;  but  there  may  neverthe- 
less be  times  when  the  spent  arsenate  dunging 
liquors,  if  run  at  once  into  a  river,  may  not  meet 
immediately  with  a  sufl&ciency  of  precipitating  matter, 
and  so  be  carried  in  a  state  of  solution  for  consider- 
able distances  with  great  danger  to  general  health; 
the  ..edy  to.  thif  is  si^pl!  and  ieed  not  here 
occupy  attention. 

Arsenate  of  soda  is  a  perfectly  safe  and  good 
dunging  salt,  and  can  be  advantageously  used  for 
every  style  of  printing  and  dyeing.  The  commercial 
arsenate  of  soda  is  an  amorphous  mass  without 
anything  in  its  appearance  which  can  serve  as  an 
indication  as  to  whether  it  is  good  or  not.  Its  actual 
value  is  in  relation  to  the  amount  of  arsenic  present 
in  it,  and  this  can  only  be  ascertained  by  chemical 
analysis.  From  the  method  of  its  manufacture, 
which  usually  consists  in  fusing  together  white 
arsenic,  carbonate  of  soda,  and  nitrate  of  soda,  the 
resulting  mass  is  of  somewhat  irregular  composition; 
it  may  have  a  very  decided  acid  reaction,  sometimes 
it  is  purposely  made  so  and  called  binarsenate  of 
soda;  it  may  be  neutral,  which  very  seldom  is  the 
case,  or  it  may  be  more  or  less  strongly  alkaline  from 
containing  an  excess  of  carbonate  of  soda. 

The  binarsenate  or  acid  arsenate  contains,  if 
properly  made,  the  largest  percentage  of  arsenic  acid, 
and  is,  therefore,  stronger  than  the  presumably  neutral 
arsenate;  it  must  be  neutralized  before  using,   the 
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it  thing    to   neutralize    it  with  is  caustic  aoda, 
'■provided  the  point  of  neutralization  can  be  exactly  or 

nearly  hit  upon.  This  ia  not  difficult,  the  beat  way  is 
to  dissolve  the  binarsenate  in  hot  water  at  the 
strength  found  convenient  to  use,  say  28°  Tw.,  and 
then,  being  provided  with  some  red  litmus  paper,  add 
solution  of  caustic  soda,  at  28°  Tw.,  by  degrees,  well 
stirring  the  mixture  until  the  Utmus  paper  turns  to 
blue.  The  very  slight  excess  of  alkali  which  may  be 
added  becomes  so  diluted  when  one  part  of  tliia 
standard  arsenate  is  added  to  one  or  two  hundred 
times  its  volume  of  water,  that  it  cannot  produce  any 
ill  effect.  There  are,  however,  cases  in  which  this 
simple  process  is  too  difficult  for  the  men  who  have  to 
perform  it,  and  who  cannot  be  trusted  with  caustic 
soda  anywhere  near  a  dunging  dolly;  then  it  is 
perhaps  best  not  to  attempt  to  use  anything  but  chali:, 
of  which  an  excess  may  be  added  to  either  the  stock 
vessel  or  to  the  dunging  dolly  itself.  This  causes  the 
formation  of  a  quantity  of  insoluble  arsenate  of  limp., 
and  may  be  looked  upon  as  the  throwing  away  of  so 
much  araenie  acid,  because  the  arsenate  of  lime  can 
have  very  little  action  aa  a  dung  substitute.  If  the 
arsenate  is  neutral  it  can  be  di'^solved  and  used  at 
once.  The  solution  at  about  28°  Tw.  is  nearly  satu- 
rated, and  if  in  a  cool  place  may  crystallize.  The 
proportion  of  this  solution  to  be  used  may  vary  from 
1  to  3  per  cent,  of  the  volume  of  water  in  the 
first  dunging  and  somewhat  less  in  the  second 
dunging. 
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Some  badly  prepared  samples  of  arsenate  of  soda 
are  very  alkaline,  and  not  fit  to  use  until  the  excess  of 
alkali  is  neutralized.  I  had  once  to  suflFer  from  this 
state  of  the  arsenate,  having  a  number  of  pieces  of 
pinks  nearly  stripped  of  all  the  light  pink  by  passing 
through  at  quite  a  low  temperature,  and  the  dark 
pink  so  much  injured  that  the  pieces  were  only  fit  for 
discharging.  This  salt  contained  a  quantity  of  car- 
bonate of  soda;  it  was  made  good  to  use  by  neutralizing 
it  with  sulphuric  acid.  The  alkaline  condition  is  much 
more  to  be  feared  than  the  acid  one;  it  does  not 
appear  that  unneutralized  binarsenate  has  any  bad 
effect  upon  mordants  except  making  them  somewhat 
slower  in  dyeing,  and  when  chalk  is  used  in  con- 
junction there  is  no  practical  acidity. 

Lightfoot  and  Barnes  patented,  January  20th,  1864, 
the  preparation  of  a  dung  substitute  to  be  made  by 
neutralizing  stale  human  urine,  or  the  ammoniacal 
water  from  gas  works,  with  arsenic  or  phosphoric  acid, 
practically  producing  arsenate  or  phosphate  of  ammonia 
plus  various  other  matters  of  unknown  composition. 
This  process  was  successfully  used  for  a  long  time  in 
one  works,  at  least  as  far  as  regards  arsenic  acid  and 
partially  putrefied  human  urine,  very  good  work  was 
done  by  it,  as  I  have  myself  seen,  but  it  is  doubtful 
if  there  was  any  economy  in  this  modification,  because 
the  urine  had  to  be  collected  and  the  arsenic  was 
made  from  arsenious  acid  by  means  of  nitric  acid, 
which  would  make  it  more  costly  than  it  is  when  made 
directly  from  nitrate  of  soda.     Here  again  it  is  proba- 


DUNGING.  801  1 

We  that  having  some  animal  matter  present  gave  the 
substitute  a  value  in  the  eyes  of  its  users. 

The  silicate  and  arsenate  of  soda  are  the  only 
important  substitutes  for  cow  dung  which  are  at  pre- 
sent in  general  use,  they  answer  so  satisfactorily  that 
there  is  no  doubt  that  cow  dung  is  no  longer  a  neces- 
sity in  calico  printing.  It  is,  however,  still  largely 
used,  and  will  certainly  continue  to  be  used  in  certain 
localities  where  it  is  abundant  and  cheap.  Dyers  for 
the  moat  part  give  up  the  use  of  cow  dung  with 
reluctance,  and  even  when  compelled  to  use  one  o£ 
the  substitutes  will,  if  it  is  at  all  possible,  stipidate 
that  they  shall  add  a  small  quantity  of  dung  even  if 
it  be  only  a  Bcopeful  or  two  to  a  large  dunging  dolly. 
They  may  be  right  in  their  belief  that  it  helps  to  scour 
by  its  fibrous  matter,  but  I  am  assured  from  a  long 
and  vaiied  experience  that  either  arsenate  or  silicate 
of  soda  can  act  alone  in  a  perfect  manner,  and  that 
any  such  additions  as  glue,  size,  bran,  or  dung  are  un- 


The  action  of  these  substances  is  partially  that  of 
fixing  agents  ;  if  the  mordants  be  a&  fully  aged  as  is 
practicable,  there  is  very  little  more  oxide  which  can 
be  fixed  by  these  substitutes,  but  if  the  mordants  go 
I  to  the  dunging  imperfectly  aged  there  is  fixation,  and 
\  that  to  a  much  greater  extent  than  can  be  accom- 
plished by  cow  dung,  and  in  this  case  darker  colours 
can  be  obtained  ;  in  this  respect  the  silicate  is  more 
powerful  than  the  arsenate.  The  other  action  of  the 
substitutes  consists  in  rendering  harmless  the  mor- 
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dant  not  fixed  upon  the  fibre,  and  preventing  it  stain- 
ing the  whites.  I  have  a  belief,  expressed  long  ago, 
that  there  should  be  no  fixing  required  in  the  dunging 
dolly,  in  the  sense  of  precipitating  oxides  fi'om  a 
soluble  compound,  and  that  the  operation  should  be 
simply  of  a  cleansing  nature,  the  removal  of  the 
thickenings,  and  the  securing  of  the  unattached  mor- 
dant in  an  insoluble  state,  so  as  not  to  injure  the 
whites ;  and  I  further  believe  that  in  the  majority  of 
cases  this  is  all  that  takes  place  in  dunging,  and  that 
there  is  very  trifling  production  of  either  phosphates, 
silicates,  or  arsenates  of  iron  or  alumina  upon  the 
fibre  such  as  would  be  the  case  if  double  decompo- 
sition was  effected  between  the  dunging  salt  and  the 
original  mordanting  salt. 

Reference  may  be  made  to  some  proposed  modifica- 
tions or  novelties  in  dunging  processes. 

Greenwood's  patent,  of  May  2nd,  1853,  is  for  using 
chloride  of  lime  or  bleaching  powder  as  a  dunging 
agent.  The  printed  goods  are  to  be  passed  through 
a  clear  solution  of  it  of  specific  quantity  1'035  otT 
Tw.,  at  a  temperature  of  120°  F.  or  upwards  ;  to  this 
strong  solution  of  bleaching  powder,  there  must  be 
added  chalk,  or  carbonate  of  potash,  soda,  or  ammonia, 
or  salammoniac ;  the  goods  arc  then  washed  and 
dyed.  I  never  heard  of  this  process  being  applied ;  it 
is  probable  that  an  oxidation  of  the  mordants  was  the 
point  aimed  at. 

A  modification  of  the  original  dung  substitute,  that 
is  the  phosphate  of  soda  and  lime,  was  patented  by 
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Ro  lOlVilk.cor.  Fear1-8t. 


™- HENRY  A.  GOULD,  ■°'::^r 

BOSTON,      U.S.A. 

llHDIOO,  MAIDEE  PRODUCTS,  onTOH,  OOCHIKEAI.,  ASUHE  OOLOBS, 
AND  EXTKAOTS  OF  BTEB. 


I 


WILLIAM  HENRY  KING, 

78  &  80,  St.  ANDREW  STREET, 
LIVERPOOL. 


VANADIUM-OXIDE    AND    SULPHIDE, 

FOR  ANILINE  BLACK. 

CHLORIDE    AND    VANADIATE    OF    AMMONIi 

FOR  CATECHU  BROWN. 

I  HTDEOCHIOEITE  OF  AOTLINE  lOrystala). 

OHLOEATE  OF  SODA,  COMMEECIALLT  FUEE  (OryBtah). 
Maguesimu  Metal  Co., 

Patricroft,  near  Manchester. 


I  Just  Published,  in  Two  Eandsome  Quarto  Volumes,  strongly 
containing  40  Plates,  and  259  other  EluBtrations, 


PRICE   £4   4s. 

t  Stimtt  of  gloteit  Cotton  Spinninj 


BY    EVAN    LEIGH,    O.E. 

Manchester;  Palmer  tintl  Hnee.     Londoti:  Simfkiil,  MarshaU,ff\ 


ADVERTISEMENTS.  Vll. 

Bow  readj,  domy  Bvo,,  cloth,  thoroughlj  teviaed  and  greallj  otlargod,  tho  THIKD  EDITIOH,  FKIOE  31- 

A  MANUAL  OF"tHE  ART  OF  DYEING: 

JFilh  an  APPENDIX  amCauung  DYEING  RECEIPTS. 
BY  JAMES  HAHEB,  F.E.S.E.,  F.O.B,,  &c. 

llliialnili'd  l>y  IHagramii.  nm\  nunwrom  Biiecliiicns  of  DyeJ  Cotton,  Silk,  and  WooUen  Pulirin. 
Iti  t}io  New  Editios  th«  wide  and  rapidly-developiuE  subject  of  Coal-Tar  CoiflrnB  hits 

ivi:d  due  nttration;  atid  tlie  value  of  tlie  book  is  enhiinced  by  the  Coltection  of  Saufi.es 

■J    livEii  Fabrics,  illustroting  th«  text. 

GEITE&AL  001ITEina.-Pan  L  Hnt  and  Light.— Port  U.  k  Ckmdie  BjsUm  gf  Ohemittir,  with 
'pccial  refBTcnoe  to  Djeing.— Part  HL  Hiirdanta  and  AlUraDti.— Fart  IT.  Vegetable  ICatUn  in  naa  in 
Ua  Djs  Eonae.  —  Fart  V,  Animal  Tijvt;  Codiineal,  Kermea,  Lao>  &c.— Fart  TI.  Oool-Tar  Oolosn.— 
Appendix.— Bsceipli  for  lUnipiiIatioOi  Bleaobing;  Bemoving  Staim  and CjM ;  D7«lng  of  difinnt  Golom 
Kpou  Voollen,  Silk,  and  Ootton  Hatniali,  with  Fattinu. 
;    ■    .     .    a  Manual  erf  nornMiTT  rafnraMi  to  all  thagp  who  wlali  fammLac  fliFtf  trade.  kdA  fcMp  paM  with  tb«  icfaiDUDc  ^ 

<.T«  thL.  w.n-b  Ut    V-hl-iplMa  A>«afB^MrTlr«      ,      -     -      -     beTfll  A  imL^I^  ib'T  Um^lf,  llB  bUWa  U|«  HHUltl   llT  ItiB  IQlf- 

b«  Amri»  oh  ludJ^D  It  vvj  nlittiiltn.   .  .  .'  Uio  DjoLof  HwulirEi  m  rorf  aaDiKniu [ 


PALMER    &    HOWE, 

LITEEAST  AND  OOMMEEOISL 

'^ijJlijqiqia  iind  '^iJljogi'iipJiit  fm\Uxi 


3,    &    5,    BOND    STREET, 

MANCHESTER. 


MARKET    REPORTS,     TRADE    CIRCULARS, 
TELEGRAPHIC    CODES    &.    REPORTS, 
ARTICLES   OF    ASSOCIATION,    PROSPECTUSES,     j 

@^ta&f  Somtits'  ^Upotts  airb  ilulcs, 
BILLS    OF    EXCHANGE,    BILLS    OF    LADING,    So.,    &o. 


MANUFACTURING  AND  EXPORT  STATIONERS. 


Englisii  and  Foreign  Bookeellera  and  Praotical  Bookbinders. 
AGENTS  FOR  THE  REGISTRATION  OP  TRADE  MARKS. 


VllL  ADVEETISEMENTS. 


In  one  large  8vo.  volume,  strongly  bound  in  doth,  Frioe  218., 

%\t  %ttixlt  €aUuxui, 

EDITED    BY   CHARLES   O'NEILL,    F.C.S. 

VOL.      I. 


CONTENTS. 

Inlruduction. — Lime  Juice  and  Argols;  Citric  and  Tartaric  Acids. — On  the  Direct  Fom- 
ation  of  Methylaniline  Purple  upon  Cotton. — On  the  Application  of  Eosine  in  Calico  Prindi^ 
— On  Straining  Colours  by  Atmospheric  Pressure.— -Glanzmann*s  Modification  of  Roses- ; 
stiehl's  Straining  Apparatus. — Collected  Receipts:  Blacks  for  Printing. — Upon  a  Puzple-red 
Colouring  Matter  from  Cyanogen. — Sulphur  as  a  Mordant  for  Aniline  Green. — British  and 
Foreign  Patents,  from  Novemter  i6th,  1875,  ^^  ^^^7  23rd,  1876,  inclusive. — Abstracts  from 
Complete  Specifications  of  Patents. — Miscellaneous, — Reviews. — Diagram:  Vacuum  ColoBr: 
Straining  Apparatus. — On  the  Dip-blue  Styles  of  Calico  Prints.     By  G.  H.  Underwood.— 
Classified  Last  of  Letters  Patent  concerning  Bleaching,  Finishing,  Dyeing,   Printing,  ai 
Colouring  Matters,  which  passed  the  Great  Seal  in  the  year  1875. — Japan  Wax  in  Siiei 
Note  upon  the  Inconveniences  arising  from  the  use  of  Japan  Wax  in  Sizmg  Cloth  intended  fif 
Printing. — Upon  the  Production  of  Aniline  Black  by  Electrolysis. — Improvements  in  Stei» 
ing. — Miscellaneous  Processes. — Correspondence. — Diagram:  Cordillot  and  Mather's Patdt 
Continuous  Steaming  Chamber. — Vanadium  in  Dyeing  and  Calico  Printing. — Kolbonlisa 
Bleaching. — Upon  the  Former  and  Present  State  of  Engraving  for  Industrial  Purposes  ia 
the  neighbourhood  of  Rouen. — Wool  and  Silk  Dyeing  at  the  Gobelins  in  1847. — Upon  tbe 
Action  of  Acids  in  Dyeing  with  the  Colouring  Matters  of  Madder,  or  its  Artificial  Substitntcs. 
By   M.    A.    Rosenstiehl. — Critical   and   Historical   Notes    concerning    the    Production  of 
Adrianople  or  Turkey  Red,  and  the  Theory  of  this  Colour.     By  Theodore  Chateau.— Pro- 
ceedings of  Societies. — Notes  on  the  Composition  and  Testing  of  Tin  Red  Liquors.    By  Mi. 
J.  W.  Jones. — On  the  Recovery  of  Indigo  from  Spent  Vats.     By  Mr.  G.  H.  Underwood- 
Vanadium  in  Dyeing  and  Calico  Printing. — The  Manuscript  of  Jehan  le  Begue. — Note  up« 
a  Method  of  Preventing  the  Action  of  Iron  upon  Alizarine  and  Madder  Extracts.     By  M.J. 
Wagner. — List  of  English,   Scotch,  and  Irish  Calico  Printers  in  184a — Materials  fort 
History  of  Textile  Colouring. — On  the  Manufacture  of  Carmine,  or  Extract  of  Indiga    By 
M.  Max  Roesler. — Note  upon  Albumen. — Notes  upon  Aniline  Black. — M.  Michel  deVinaii 
on  Dyeing,  Printing,   and  Bleaching. — Action  of  Red  Prussiate  of  Potash  upon  AlizanK 
and  Madder  Colours.  — Theory  of  the  Formation  of  Aniline  Black.     By  M.   A.  RosenstidiL 
— List  of  English  Printworks  in  185 1. — Effect  of  Chemical  Treatments  upon  the  Tcnak 
Strength  of  Cotton.     By  Charles  O'Neill,  F.C.S. — Researches  upon  the  Relation  of 
different  Colouring  Matters  of  Madder  to  one  another,  and  the  part  they  take  in  D)'einfr 
By  M.   A.  Rosenstiehl. — Upon  India-rubber  Coateil  Bowls  for  Machine   Printing.— Up* 
the  Method  of  Transferring  Designs  to  Copper.     By  M.  G.  Witz. — Steam  Blue  fromlnd^ 

Supplement :  The  Practice  and  Principles  of  Calico  Printing,  Bleaching,  Dyeing,  &c.    Bf 
Charles  O'Neill,  F.C.S. :  Singeing,  Bleaching,  Printing,  Colour  Mixing. 
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London:  Simpkin,  Marshall,  and  Co.    Glasgow:  Porteous  Bros. 

Bradford:  Thomas  Brear.    New  York:  John  Wiley  and  Son^ 
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